THE AMPHIPOD SUPERFAMILY DEXAMINOIDLIEA ON THE NORTH AMERICAN PACIFIC
COAST: FAMILIES ATYLIRDAE AND DEXAMINIDAE; SYSTEMATICS ANBDISTRIBUTIONAL
ECOLOGY.

hy E. L. Bousfield! and J. A. Kendalt®
ABSTRACT

Based matnly on study material from Norh American Pacific coastal marine waters {from the Bering Sea
regivn to northem Califormiak this study treats the systematics and distributional ecology of regional family
and subfamily wmembers of the zummandean amphipod superfamily Dexar inoides. Cluster analysis of 22
component genera supports subdivision of this taxonomically dilficuli group into twa principal families, the
primitive. thin badied Arvlidae, and the mose advanced. broad bodied Desgminidac. Family Atlyhdae
eneomipasses the subfamilics Alvlinae Leact 1814 (revised status), Anatylinae Bolycheva 1955 (revised
statns), Lepechinellinge Schetlenbery,. 1926 (revised statusd; and Nolotropiinae, new subfamily, Family
Dexantinidac here encompasses subfamily Dexamininae Leach, 1214 (revised status); Prophliantinae (Michol s,
revised Barmard, 19707 Dexaminoculinae, new subfamily, and Palveheriinae, new subfamily.

Material from the stody region contains representatives of both tamilies and three component sublarmialies.
Within sublamily Alylinae are newly described and Nigured Atylus georgranus, new species and A, borealis,
new species. Newly recorded froun the study region andfor refigured are: Arvlus atfassovi (Gurianova, 1951),
A, Bruggeni {Gurjanova, 19380 A colling! (Gujanova, 1938), and A fevidensus Bamard, 1954, A, tridens
fAldennan, 1936Y, and the type species A, carfnares 1, O, Fabricius, [7583. Rediagnosed and refigored from
the western Pacific region are Atvius ekmani Gurjanova, 1938 and A, ~fevi Bolveheva, 1952, Based on
analysis of the titeratore and records from the western Pacilic, subfamily Anatylinae here encompasses
Anatvls povlovskii Bulycheva, 1935, and Kammeharvlus japonicus (Wagara, 1961), Sublamily Notolropiinae
contains the western Pacific Notarropis sp, (el gutrerus Costa) and the abyssal species, Arvlus aberraniis
{Barnard, 1962, here transterred from subfamily Lepechinellinage in the inonot ypic new genus Abercatylus.

Within family Dexarninidae. subfamily Polycheninae is moderately well represented in amphi-North
Pacilic waters, Newly described and Nigured are Pefycheria carinata, new species, and P miviflae, new
species, and Pofvefierio osbormi Catman, 1898 is redescribed.  Subfamily Prophliantinae, is represented in
Asiaric Pacific coastal waters by about a dozen describod species, but in the Nosth American stody region,
the sole species identified to date i3 Guernew reduncans (). L. Barnard, 1958).  Subfamily Dexamininac
is well represented in the western North Pacilic by species of Paradesaming but is absent from the eastern
North Pacilic,

Bipgengraphically. within family S1ylidae, members of the primitive subfamily Atylinae are endemic o
ihe North Pacific region. Froaon there, members of the more advanced Nototropiinae and Anatylinge bave
apparently mdiated ot the Indo-Pacific and former tethyan wam-water regions. Members of subfamily
Lepechinellinge, having o conunan ancestor with the Nototropiinae. have become abyssal. Nearly all mem-
hers of the more advanced (amily Dexaminidac are warm-temperate and tropical bul a few species of the most
advanced subfamily, Polvcheninge, bave penetrated into the cold wmperate North Pacific, apparently from
twa different sources . The sole Morth American Pacific prophlianin species appears more closely related
to counterparts in the North Atlamic region than o prophliantins of the western North Pacific,

Except Tor i ahyssal Lepechinellinae, most dexaminoideans are litioral-sublivoral in depth range and
all are exclusively marine. o life style, they mainly neside on the boitom, in sea grass clumps, coml clusters,
empty shells, or in pits excavated in the tests of colonial invertebrates, but the Prophliantinae apparenily
burrow ip soft sediments, Species densilies are seldom highand total biomass is low, presumably with hide
significance 1 regional food energy cycles. The groap may be considercd 3 specialized relict offshoot of
carly pammaraidesn ancestral {vpes, fom which may have also evolved the closely refated, but coologically
more successhul, ampeliscoidean amphipods that are wbe-dwelling and deposit-leeding in soft sediments,
wiorld-wide.

I Researcher Emenifus, Canadian Muscun of Nalvre, Ottawa, Onano KIP 6P4
IR, R #1, Burritl's Rapids, Ootatio KOG [0
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INTRODUCTTON

The superfamily Dexaminoides encompasses & growp of
benthic nestling amphipeds that occor mainly on hard sub-
strata in ropical and warm emperate regions of the world.
The number of described spevies is relativiey sinall {< 2007,
and populations are penerally of low densily, However,
morphaological diversity within the group is relatively bigh
{ef. Gammarcidea with 3 1imes the nomber of speciesh
possibly rellecting the wide variety of solid (and some
sedimentary) subsiraty on which various subgroups of
Dexamincidea have been modificd {or exisience.

The agimals are characteriicd by variously cartoged o
dorsally processiterons hodics, fused usosome segments 2 &
3,8 tendency 1o prebensility (subchelation) of peracopods 3-
7, and a reproductive fife style that involves mating freely in
the water colunn. The gnathopods are weakly {(or not)
sexually dimorphic, but in the tvpe genos Dexamine and
closerelatives, the anterior margein of the propod of gnathopod
1 {in the male} bears a characlenstic noteh or sharp excava-
tion. of presumed (but voknown) reproductive function.
Although basically frege-living, with well developed
peraeopods, pleopods, and (il Fan, the animals ire rvpically
slow-moving, even sedentary, in vegetative life skvle, Most
species are deposit or tryplon feeders, frequently employing
sprcialized setac OF the antenmac and anterior peracopls
rake i organic food material, lrom & nearly Nied position on
the botom, Members of the specialized genus Polvchieria
are commensal on the tests of colonial wnicates and sponges
where they live "upside down" in pits excavated in the
surface of the host. However, nalike ihe closely related
ampeliscaideans, of similar "upside-down” feeding style,
dexaminoideans lack spinning glands in the anterior
preracopods amd are incapable of tube building.

The classification of ibe grovp within suborder
Gammaridea has gooe tlwongh an early pertod of slability,
followed by a recent pericd of relative instabilicy, Eatly
workers (2.2 Sars,1895; Stebhing, 1O08) mainined the
siylids and dexaminids as sepuarate fumilies, und recognized
the close simitarity of atylids to the basic "Gammandae™
amphipod type. Such stability was extended to the Lepech-
inellidae (Stebbing, 1908} and the Prophliantidaz (Nicholls,
1939 by more recenl major workers {e.g. Gurjanova, 19313
Barnard, 196%3), Soon aflerwards, however, a developing
trizmed to foston of related higher tasa, led 1o submergence of
alldexaminid groups within family Dexaminidae (e.p. Bellan-
Santini, 1982} or to formal creation of a new superfamily
group, Dexarminoides, in which farnily levels of distinetion
could be maintained (e.g. Bouslield, 197%, 1982).

Dexamincidean amphipods are among the few regional
North Pacific gammaridean groups that have received siz-
nificant taxonomic allention,  Within the Dexaminidae
proper, Polycheria oshorni was described from California
by Calman( 1 398). Wilbin family Alylidae, the genus Asyius
had been unkaown [moan the Pacilic coast of North Ainerica
prot to Aldenman’s (19360 description of A, ridens from
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California. That recordwas closely followed by Gurjanova's
{193K) description of 4. colfingi from eastern Siberti and
Bering searcgions. and by I, L. Barnard s { 1956 description
af A, fevidensus Troon Califormia, Based on CMN material
collecied along the Pacitic coast of Canada, 1955 - 1959,
Mills {1962} provided illusoated deseripiions, keys, ad
distributional data on those three species. from the coaskal
marine region of Brinsh Columbia.,  Further records from
California were added by Barpard (1962, 19690 and Cadien
(19%21), Barnard {1975), and Staude {1987} included dex-
aminids iokeyed and illosirated popular regioonal works and
Austin (1985} surnmartzed records from the cold temperate
aortheast Pacific region . Withm {amily  Prophlisntidae,
Crueriten | Pringsses) reduncans Bamard had heen recorded
widely alonz Califorian coasts by Bamard (1958, 1969,
19720 amd Cadien {19913, The bindogy of Polyclieria
asfrornt was studied in detail by Skogsberg & Vansell
(1928, and some members of the Lepechingllidae were
recorded froo the castern Pacific abyss by RBamard (1967,
1972).

Ui the western North Pacilic, the early work of Gurjancva
(19380, and Stephensen (1944) was encompassed by Gurj-
anova (1951), Subsequenily Bolycheva (1952, 1953y pro-
posed further specics of Arvins, Polyeheria and Anatyius:
and Birstein & Vinogradow (1955) recorded an abyssal
lepechineltid.  From lapaness waters Nagata (1961} de-
scribed the aberrant £ rylus japonicws. The more recent work
of Gamo (1981) oo Lepeciinredla, of Hirayama (1984ab,
1984, 1986 on species of Paradexamine, Pelvcheria,
Guerrtea, and Atylis, and Ishumare (9871 o0 Guernea, and
others, his been sammarized mosi usefully in a catalogue of
dexaminid amphipods of Japan by Lshimaru {1994,

Dexamingd systetmatics and distribution have been
ircated comprehensively and most usefully by Bamard &
Karaman (19203, However, the lumping of diverse sub-
groups within ooe family, with recogmtion of only one
additional subfamtly and no superfamilies, and e use of 00
few, or phyletically non-significant, character states in digg-
noses and keys, tends e ereate probleins of iuconsistency in
laxonomic analvsis and an unwicldiness of classification
that may also apply elsewhere within gummaridean classifi-
cation (e.e. withio family Eusiridae}. Our purpose hete is o
{1y develon new basicaxonomic information and analytical
criteria tfrom a study of the present North Pacific material; (2)
incorporate this information with previons knowledge as a
basis for numerical analysis of natural relationships bebween
higher tasonomic categories, and (3) modify existing classi-
Tacations ina manter thit more consisienily reflects distribu-
lional, ecological, and behavioural, az well as taxonomic and
phyletic. differences belween Lhe subgroups,

The aothors have recently examined extensive new
malerial in the amphipod collection of the Canadian hMu-
seum of Nature (ChINY, Otlawa, that supplements the earher
material of Mills (1961), and material from (he Berng Sca
region {Peter Slaitery expeditons) and efsewhere.  Siation
Tists for CWN musenm matcrial, 1955 - 1380, are provided



By Ml (19627, Bousficld (1958, 1963, 19681, Bousticld and
MeAllister (1963), and Boustield and Tarrett (193813,

This report provides an extensive review of the system-
aties, distributional ecology of the dexpninoidean fauna
(roan the North American Pacific coastal marine region and
relates i phiylencally and hiogeographically (0 counterpart
[aunas of the western Morth Pacihic and elsewhers in the
world,
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SYSTEMA |‘|g':S
DEXAMINOIDEA Lesch ( revised Bousfield)

Pexaminoiden: Bonsheld, 19790 330, —Bousficld, 1982:
277.—Bousficld, 1983 263, —Schram, 1986 180,
Dexaminidac Barnard, 1970; 161 —Ishimary, [987: 1412,
—Barmard & Karaman, 1991 2at.

Families: 1. Atvlidae G, O, Sars. 1882 26, Inclodes
subfamilies Atyhinae Sars {revised statush: Lepechinellings
Schellenberg 1926 (revised status ), Nototropiinae, new sub-
family: and Anawlinae Bulvcheva, 1955 (revised status),
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2. Dexaminidae Leach, [813/14: 432, Includes subflamilies
Dexamininge Leach Gevised statosk Polycheringe, new
subfamily, DRexaminocubinas, new subfamaly; and Pro-
phhantinas Michotla, 193% (revized status, Bamard 1970},

Diagnosis (after Bousfield, 1982 Rostrum present,
variable. Body (especially urosome) vsually with mid-
dorsal, and ofien dorso-lateral, carinarions o teeth. Urosome
segment | dorsally carinate. Urozome segments 2 & 3
codlesced, often dorsally carinate, Sexual dimorphism pro-
nounced 1 eyes, autennag, uropod 3, and coxal gills, but
weakly expressed in gnathopod [ Eves pigmented and
multi-faceted. lacking in bathval forms. Antennae variable;
peduncles of Magella (male) ammed with brush sctae, An-
tenna b, peduncular sesmem 2 uspally longer than 1 seg-
ment 3 sbort; accessory flagellum minuie or lacking. An-
tenna 2 wending to shodeming female); Ragellum eloogate,
non~caleealate fmale),

Mouthparts trending to medification, Upper Lip endire,
Lower lip, inner tobes variously developed. Mandibutar
makar rilurative, bus treoding oo redoction, left lacinia basi-
cally S-dentate; palp various, weak or lacking. Maxilla I,
inper plate (18 serose, outer plate 7-11 spinose; palp often
I-segmented. Maxilla 2. innct plate the smaller, rending 1o
Joss of marginal setae. Maxilbiped, outer plate large. inner
plate and palp trending toreduction in size and loss of selae,

Coxal plates 1-4 mediom to small, often notched or
incised below; coxa 5 strong, often antere-lobate,  Gnatho-
pods small, weakly subchelate (palms convex), generally
dissimilar in form. Gnathopod 1. propid may be disting-
tively sexually dimnorphic.

Peracopods 3 & 4 sobequal, or peracopod 4 smaller,
irending (0 sbhortening of segment 5. Peracopods 5-7 var-
kable in form and size. bases vpequalty broad, trending 0
lineunity; segment 5 variable; segment 6 and dactyl trend-
ing ta subchelation,

Pleapaods wsuwally strong, espectally inmale. Uropods 1
& 2, rumi unequal, lanceolate. apically spinose. Uropod 3
gequiramous; rami lancenlate. outer ramus l-segimented,
marging setose in male, often so in feinale.

Telson bilobate. lobes varously fused basally, apices
spincse, notched or Minely crenolated.

Comal gills sac- ke, on perazopods 2-7(6), often pleated
or phyloform, especially in male, Brood lamellae medium
broad or strap-like, wending 10 lingarity,

Reproductive Lile Style; synchronoos, mating (teely in
water column {presumed from morphology - nearly all
members),

Taxonomic and Biogeographic Commaentary: Cluster
goabysis of all 22 generic-level taxa withio superfamily
Dexaminoides reconnizedbere (p. 56 ) supports the validity
of the family and sobfamily components listed dbave, and
detailed in the following systematic accounts.  The most
primitive subfamily. Atylinae is endemic to the boveal-
subarctic North Pacilic; others are components of mainly
Indo-Pacific faunas marginally present in thas tegion.
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FIG. . ATYLIDAE: TYPICAL CHARACTER STATES
A -Rostrum: B - Urosome 1; C -Antenna 1; D-Coxa1; E-Mandible; F - Gnathopod 1;
G - Peracopods 3-4; [1- Peracopods 5-7; [ - telson; K - coxal gills 2-8;  ([roin text plates)
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{a) DEXAMININAE [I;;] DEXAMINOCULINAE| (c) POLYCHER!INAE | (d) PROPELIANTINAE

FIG. 2. DEXAMINIDAE: TYPICAL CHARACTER STATES
A- Rostrum; B - Anienna 15 C - Coxa 1-4i D- Gnathopod 1 imale); - peraeopods 3-4; T - peraeopods(5-7 bases)
G - peraevpoads 5-7 (distal); H - abdomen dorsum; J - Pleon plates 2-3; K - telson {(from text plates)
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KEY T WORLD FAMILIES OF DEXAMINOIDEA

i. Bixly slender; antennac mediom-long, antenna 2 nof reduced (Temale); mandible nsonally wilh palp;
maxilla 1, palp 2-segmented; maxilliped almost normal; coxe 5 shallow, strongly antero-lobhale . Atylidae.

—Body short, browd; anienna often shart, A2 shortened (Femalz): mandible lacking paip; maxilla [, palp 1-
segmented; maxilliped palp distinctly reduced; coxa 5, broad, aequilobate, usually deep . . Dlexaminidae.

Atvlidae G, 0, Sars

Atylidae: G. ). Sars, 1882 26.—Sebhing, 1906: 327 —
Barnard, 196Ya: Iﬁ!.—Buushafd. 1i82: 277,
Anatvlidae: Bulycheva, 1955 204 —Bouostield, 1982: 277
Pexaminidac {party: Bamard, 19704 164, —Bellan-Santini,
1983 212, —Bamard & Karamaun, 1991 260,

Type Genos: Arvley Leach, 15152 21, {Type A. cqrin-
alus Fabricivs 1793),

Diagnosis: Body slender, [alerally comprissed. Poste-
rior peraeonand pleon var-iously carinate or sooth, Urosome
I mad-dorsally carinate. Rostrum various, usuall}r medinm
i strong.  Anlennac nol shor, antenna 2 (he longer.
Axndenrra [, pedoncular segment 2 subequal 10 segment 1,
often longer; accessory (lagellum present, minuke,

Lower lip, inoer lobes osually lacking, Mandible with
palp(fewexceptions), milurating malar, S-dentate left lacinia,
and several blades in spine row. Maxilla 1. palp 2-seg-
mented. Masxilla 2 normal, imargins serose, Maxilliped inner
plales normal, apex spinose; palp sirang.,

Coxae 1-4 various, lower margins may be acule, occa-
sionally incised, 2 & 3 deepest, | less deep,  Cnathopods |
& 2 weakly subcbelate. weakly sesually dimorphic; carpus
various, oflen slender.

Peracopods 3 & 4, segrnent 3 vsually much shorer than
segments 4 & 6 and dactyls not elongate (except in

Lepechinellinach, Peracopods 3-7 not elongate, bases vari-
oosly expanded and [obate below. somewhat dissimilar in
fomn: segment 5 varfous,  Pleopuds various, usually surong.
Pleon plates 1-3, hind corners squared or acuminate, Uropod
3, rami lancenlate, margins setose (esp, male} or spinose.
Telson lobes noemal, shorl to mediom, fused basally.
Cosal gills aften pleated ar plaited. Brood plates broad,

Taxonomic Remsarks: The family Atylidae is here
subdivided inie 4 subfamilies as dingnosed below, They are
separated o0 charagier states of the key (below) for which
ilfustrations are provided in Fig. 1, and in pertinent sections
ol the text.

SubTamily Atylinnse Boeck (revised status)

Arglinas Boeck, 1876: 320,

Atglidag Stebbing, 1900; 327, — Gurjanova, 1951 675 —
Bamard, 1969 163,

Drexgmninddae (parth Bellan-Santini, 1982 212.—RBamard &
Karmnan, 1991; 260,

Type genus: Arvius Leach, 1515,

Diagnosis: Generally medium (0 large atylids {540
mim). Rostrum usually large. Posterior peracon, pleo, and

KEY TOSUBFAMILIES OF ATYLIDAE

1. Peraeopods 3 und 4 closely subegual in size; peracopmds 5-7

Csegment 3 distnctly shorter than segmenis

4 & & antenna 1, peduncular segment 1 shorter than peduncular segment 2 (always, in female) |

---------------------

. _.nit]f!mae (pl IB]I

- a4y

—Teracopod 4 dl'aLmCll ¥ shmtﬂr than peracoped 3 (in dista] sepments): peraeopods 5-7 segment 5 notl du;-
tncily shorter than segments 4 & 5: antenna 1 peduncular segment 2 varssusly longer than segment 1. 2.

2. Eyes lacking; anterior head lobe strongly bilid; poracopods and dactyls very slender, elongate; telson

lobes shorl, diverging discally

Lepechinellinae (p. 31)

—Eyes present anterior head lobe bhutt or slightly emarginate; perasopods and dactyls normal {ength and

thickness; telzon lobes normal, converging distally ... ... 0 0 o e aann e -

i

3. Pleon segments [-3 not carinate; uresome | with simnpie mid-dorsal winh; mandible lacking palp: uro-
pod 3, rami short, margins spinose; peracopad 3, basis nol lobate befow; gills simple . Anatylinae (p. 323

—Fleon segment 1-3 usually carinate mid-dorsally: wecsome T with wolh and ooteh; mandible with palp
{weak} uropod 3, rami lanceolate, margins setose (esp, male), peracopod 3, basis with lower hind lobe;

gills phylliform
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urosame psually dorsally cannate, Anjennae larme, selose,

Maouthparts basic. Mandibular molar, spine row, and
palpwel developed, Maxilla | inoer plate separate, apically
setose, Maxilla 2, plate marg ins setose. Maxitliped nonnal,
plates and palp well developead.

Coxal plates 1-4 medium, dower marging offen wiakly
incised or subacute anter-iorly,  Gnathopods medivm,
subsimilar, weakly sexually dimomphic,

Peragopods 3 & 4 subsimilar in form and size; segment
5, distinctly shorter than seginents 4 & 6. Peracopods 5-7,
bases broadenad: segment 5 vanously shorter than sogments
4 & 6, Peracopod 3, basis, hind lobe weak, nor produced
below, Peragopod 7, basis very broad, posterior lobe present,
gouie or rounded below,

Fleopodsstrong, Uropodd 3. raimi $Irong. marging Spinose
and usually setose (both sexes). Telson Tabes medium 160
large, with apical spine(s).  Anteror coxal eills osvally
pleated, especially in males,

Taxenomic and Distributional Commentary: The
subfamily Atylinae presently contains o single genus, Advfus
L encotpassing about a dozen species. almost all endemic Lo
ihe boreal and subarctic North Pacific region. The range of
morphological variation is sufficently greal that recogniticon
of internal groupings (e.g. the codfingl subgroup) may even-
Ty justily subgenerc resoenilicn,

The princiapl features of subfamily Atylinag ane
conlarasted wilh those of other subfunilies of Atylidag in
Figure 1. Tn summiry: {referred O in following lext, wherne
pertinenn),

Atvlus Leach, 1815

Atvfus Leach, TR15: 21 —8ills, 1961 17 (key)—Barnard,
1956: 38.—I, L. Barnard, 196%9q; 163 —I. L. Barnard, 19704
164 —Barnand & Karaman, [991; 262 (par),

Nortorropis Gurjanova, 1951 680 + key, (part

not Anaryfus Bulycheva, 1955 208, —Tavekova, 1967
301,

non Kamefuuivivs Barnard, 19700 B3,

Type Species: Gammaruy carinaiws 1, C. Fabricios
1793, monotypy.

Species: A. atlassend (Curjanova. 19515 A borealis,
new species; A. bruggeni (Gurjunova, 1938), A colling
(Gurjanova, 1938); 4. ekmani  (Gurjanova, 1938) A
grorgianus, now species; A fevidenses (1.1, Bamard, 1956):
A rvlovi Bulycheva, 1952; A tridens (Alderman 19360, A.
villosies Bate 1862, (A, ovientafis Hitayaa, 1986).

Diagnasis: Large atylids (10-30+ mm). Rostman me-
diumn 1o large,  Anterior head margin roundgd, rarely bifig.
Antennae moderately sirongly sexpally dunorplic. Anl-
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cnng L, peduncular sepment 2 not longer than 1 accessory
Mapellum minutely 1- segmented, Anignng 2, peduncular
segnents 4 & 5 srong, often selose.

Lonwer lip, inner [obes weak or lacking. Mandible! molar
triturative; palp nomal, 3-segmented, Maxilla 1, inner plale
with 4-8 apical setse.  Maxilla 2, inner plaie with 1-8
proximal plumose marginal setae. Maxilliped, palp nomnal,
F-segmented.

Coxae 14 medivm decp, smooth or subacule below;
coxd 3 antero-distallv deepest, Coxa 5, anterior lobe broadly
or sharply rounded below . Goathopods 1 & 2 ordinary, very
weakly or not sexually dimorphic; propod & carpus medium,
usually subsimilar in length.

Peracopods 3-7 not elongate, dactyls refatively short,
Peracopoeds 3 & 4, zeomenl 5 markedly shorter than 4 & 6,
Peracopod 5 disfnetly smaller than peracopods 6 & 75 basis
with small postero-distal lobe. Peragopod 7, basis broad,
postero-distal lobe present, rounded or aoute below,
Peracopods 5-7, segment 5 markedly shorter than segments
4 & 6,

Pleopeds regulan, pleon plates rounded below and be-
hind. Uropod 2 short, rami unequal. Uropad 3 strong, rami
lanceolate. margins setose in male, setose andfor spinose in
female.

Telson lokes 0ol clongate, fused basally, not diverging
distally. Coxal gills sac-like, weakly to moderalely pleated.
Brood plates mediom hroad, nor slender,

Yariables: Rosrom long (lype), medivm (A, coffingi, A,
EEOTEIARIE), POSIENOT Peraconites carindte (ypel, smooth
(A Borealis, Ao orylovi, Al iridens); pleon carinate (typeh
smooth (A, borealis, A, refovi, A triders); pnathopod 2,
propod & carpus short, stout (tvpe), slender (4. brugeend, A.
ekmant, A villosis ) peracopods 5-7, segment 5 only slightly
shorier than segments 4 & 6 (A, viffosus).

Taxonomic Commentary: Some species of the genus
Arvlus, a5 here define. | pyerlap insome character stares, with
some species of Notorropds, as defined below (p.28). How-
ever, the two genera are distinguished by the characters of
the subfamily key (p. 81 and, in combination, by the larger
rostrum, heavier mandibular palp. the weak {or lacking) hind
lobe of the basis of peraeopod 5, heavier uropad 3, and the
pleated. tather than phylloform (or dendritic) anlerior coxal
2ills, especiatly in the male,

Distributiopal Cormmentary: Most species are con-
fingd 1o subarctic and boreal coastal marine waters of the
Maordi Pacificregion, and are mainly benthic, Anfus cartrarus
is boksrotic, bul A, vilfosus has been recorded only {rom the
sothern oceans and may nol be a natural member of the
Lenus.

Members of the genus Arvius (3g0s, s} are virtwally
no-overlapping disoibulionally with members of ihe genus
Netorropis, as here defined.



KEY TO NORTH PACIFIC SPECIES OF ATYLUS*
{Character slates illustrated mainly in Fig. | p. 6}

1. Perason segments 6 & 7 and pleon mid dorsally toothed o carinated: urosome segment 1 with single

{or bifid) mid-dorsal woth; coxa 4 variows, nol crescent shaped posteriorly ..o 0 2
—All segments of peragon and pleon mid-dorsally semooths prosomne segment T wilh single mid-dorsal
tooth and preceding notch; coxa < crescent-shaped postero-ventrallv .. .. .. .. 8

2. Rostrwn farge (172 head length); uropod 3 lacge, rami longer (han vwice peduncie, margins with spines

and setae; telzon lobes elongate, 1 B2 -2 Xbasalwidth .. .o . oo oo L
—ERostrum medium, 14-1/3 head length; vropad 3 medivm, rami shorter than twice peduncle, marging
spimose: lelson lobes short, length = widlh L. . o e 7.

3. Goathopivd 2. propod and carpus stout, depth ol gach = 1/2 length; peraenpad 7, basis, posterior lobe
barge, acute Delow; Tused urosome sesments 2 & 3 with low mid-dorsal carinadon; mandible, palp
SLOUL, SEEINMENL 3 SBIDSE L . oLttt ettt e e e et e e e e e e e e 4,

—Cnathopod 2. propod and carpus slender, depth < 12 Eenglh peraenpad 7. posterior lobe small.
shallowly rounded below: Mused urasome segmenls 2 & 3, dorsal process crect, projecting well above
midling. ... ... e e 3,

4. Peraeopods 3 & 4 & peracopod 6, segment 3 short, length < 12 sepment 4, gnathoped 2, propod slont,

Tength = CAIPIUS .. o e AL affassovi {p. 11)
—Peraeopods 3 & 4, and perasopod 6, segment 5 medium, !engm = {2 segment 4; goathopod 2, propod
stoall, lenath < carpus oo e e e A. carinatus {p. 11}

3, Eyes large; fused urozome 7 & 3 with bifid mid-dorsal tonth; uropod 3, marging of rami with spines
and sctac; peracopod 7, basal lobe subacute ... L e A. bruggeni {p, 14)

' 2 2 & 3 with single mid-dorsal tooth: uwropod 3 (female), ramal margins spin-

ase; peracopod 7, basal lobe rounded below. . .. Y 6.

6. Pleon segment 3 and orosome segment 1 with bifid mid-dorsal tooth; western Pacific, Sea of Japan . ..
................................................................... A, ekmani (p, 16)

—Pleon segment 3 and urnsome | with zingle mid-dorsal tooth: endemic to the North American Pacific
1 A. fevidensus (p. 10}

7. Coxa 4 acute below; fused urosome 2 & 3 with low mid-dorsal cidge: gnathopod 1, propod, postero-
diztal angle with 5-6 mansverse row OF SEESPINGES .. .. e i e e e e A. collingt (p. 24)

—Coxa 4 rounded below; urasome segiments 2 & 3, with erect mid-dorsal iooth; gnathopod 1, postero-
dorsal. angle of propod with 3 fransverse rows of spines .. ... ... .. .- AL peorgianas (P 2600

8. Peracopod 6, segment 5 shorl {< 1 segment 4); telson large, fength == widlle. . ... ..o L .. 9,
—Peracopod 6, segment mexdiom (= 1/2 segiment 45 elson short, basal width about equal 1o length . .,
...................................................................... A, ryfovi (p. 18)

4. Antennae long, flagella with more than 20 segments: uropod 3 (femalch, apices of rami acuie; telson
elongate, length 15X width ..o oo oo Al trdens (p 20)

—Antenaae shorter, Magella with fewer than 20 sexments; uropod 3 (female) apices of rami rounded;
telson medium, length L3X width ..o A. boreahis (p. 22)

* Atvlus orienmalis Hiravama not included
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Atylus cartnatus (Fabricius)
{Fig. 3}

Gammarys carinas 1. C. Fabricius, 1793: 515,

Arvius carinatis Sars, 895471, pl. 166,—Stebhing, 1906:
2% —Shoemaker, 1920: 14E.—Shoemaker, 1955 45.—
Gurjanova, 1351:679.—Punbar, 1954, 762 —HBamard, 1975,
fig. 61 —Baroard & Karanan. 1991 262,

Matertal Examined: North-west Temrifories: Slidre ford,
Ellesmoere 1., Arotic Bial, Sta.. FRB. Canada, July 25, 1962
- 1 male (220 mun} islide mount); 1 female oy {280 mim)
(slide mounth. Many specimens in CMMN Canadian arctic
collections: nooe from immediate study region,

Diagnosis Femule {25.0-300 ming: Body large, laterably
compressed. Peraeon and pleen segmentls with mid-dorsal
ridge, increasingly elevalod a8 Cutnations O peraeon seg-
ments 5-7, pleon [-3, and wrosome segment 1. Fused
urosome sezments 1 and 2 with low mid-dorsat and paired
dorso-lateralridges. Head: rostmum Jarge (= 1/ 2 headlengihi;,
anterior head lobe blunt, stightly cmarginate. Eye small,
Anlentna b, peduncular segments | & 2 sobequal in length,
setose posteriorly; accessory flageltum small, 1.semnented.
Amenna 2 slightly the longer. peduncular segments heavily
setise poslerion]y.

Lower lip lacking imner fobes. Mandible: milar Targe.
sirong; spine tow with 5-7 blades: left lacinta 5-dentaie; palp
nonmal, strong, Maxitla 1, inner plate with 7 apical setas.
palplarge, 2-segmented. Maxilla 2. inner plate with 1-3 stoul
plumase inoer marginal seae. Maxilliped nonnal, palp
stromn.

Coal plates 1-4 medium deep; coxa 1 shortest, directed
anteriorly: coxa 3, lwer mar2in anerionly subacote. Coxa
3, anterior lobe broadly rounded. Gnathopouls 1 & 2, very
weakly sexually dimorphic: carpus and propod relatively
short, deep, subequal in lenyth,

Perueopods 3 & 4. segment 5 shorter than seginents 3 & 6,
dactyls stout. Peracopods 5-7 (especially bases) somewhal
dissimilar in fonn and size; segpment 5 slightly shoner than
corresponding seements 4 & 6, Peraeopods 5 & & lower
Lind low very small. nol produced.  Peracopod 7, basis
broad, postero-distal lobe rounded,

Pleon plates -3 broad, hind cormers squared. Uropod 1,
rarmi lanceolate, subequal. uropod 2, outer ranus markedly
shorter than inner, Uropod 3, rami narrowly lanceo-late, >
IX peduncle; margins selose i female and male.

Telson lobes deeply separated, not diverong, cach with
apical and subapical spines,  Coxal gills large, sac-tike, on
perazopods 2-7, anterior gills imale) weakly plested basally.

Distributional Ecology: Holarcoe, in North America
south ta the Saguenay fond in the cast, and nocthern Bering
SeatKotzebue Soundyinthe west{Shocmaker, 1955 maindy
in shallow coastal waters (0-5001n), along mixed stony and
silty shotes. The specieshas been recorded from the stoonach
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contents of varipus arene shattow-water fishes, and from
cider ducks, and bearded and ninged seals (Dunbar, 1954).

Taxonomic Commentary: Atvius caringius is a distine-
tive gpecics of the genus that exhibits several plesicmarphic
character states.  These nclude the accessory fagellum,
strongly cartvated dorsum of the posterior (homcte and
abdominal segments, and the sloongly marginally setose
rani of wrapod 2 {both sexes),  As the type of the genus
Arvius. s combination of character siates separate itat genus
level from Asarvus pavieny Bulycheva, 1953, and from
Narorrapis smitni (Goes, 1866} with wiich A, carinaiws
overlaps distributionally in high arctic and subarctic waters,

Atvlus atlassevi (Gurjanova)
{Fizg. 4)

Neotatrapis aflassovi Gurjanova, 1951: 690, figs. TTA. B,
Arvfis atfassovi Mills, 19610 19 (key only)—Barnand &
Karaman, 1991: 262,

Material Examined: Bering Sea region: Amchitka Is-
land, Constatine Harbor, C. E. OCluir coll,, Ocl. 5, 1969 -
Tuly 14, 1970 4 lows with 15 specimens, including males,
fenales, and imnatures; female ov, (20 man} (slide mount)
fg'd. Su Mauhew [sland, Walros Cove, P. Slatlery coll.,
June 28, 1983 - T male (280 mmfig.'d) CMN collections,

Diagnosis. Fermmale (200 mun): Body large corn-
pressed. Peracon segments each with shallowlly indenated
mid-dorsal ndee, slightly elevated to weak carinations on
segments 6 & 7. Mid-dorsal carination weak on pleon
seaments 1-3, strong oo urosome 1. mediom on fused urosome
segments 2 & 3, Head: rostram large = 102 head kength);
antertor head lobe brogd, shallowly inarginate. Eve me-
dium, vertically ovale, Antenna 1, peduncular segment 2 nat
tonger (han 1, hind wirgin thickly short-setose: peduncle 3
short; accessory fagellum minule. Astenna 2, peduncular
segmentsd & Fswoul, anterior and poslerior marging selose,

Lower lip lacking inner lobes. Mandible: malar strong:
spine row with 8-10 hlades and accessory setae; left lacinia
S-denlate; palp sioot, setose. Maxilla 1, inver plate with 10-
12 apical setae; palp stowl, 2-segmented. Maxilla 2, inoer
plate with several inner marginal plumase setae. Maxilliped
stout, palp semment 2 short.

Coxal plates 1-4 relatively broad | lower margins neasly
straight; coxa 1 abonn as decp as 2, weakly directed forward.
Coxa 5, anerior lobe acute below, Grathopods 1 & 2 stout,
2 larger, moaderalely sexually dimorphic; propods refatively
large. deep: carpus deep, shorter than respecive propod.
Gpathopod 1, propod with single distal row of peclinale
setae; posterodistal angle with 3 rows {4-5 in male) of stoul
clasping spings. Gnathopod 2, propod, postere-distal angle
with 2 rows (3 in male) of s1oul spines.

Peracopods 3 & 4 stoul, marging spinese; segment 3
small, much shorer than segments 4 & 6; dactyls shorl.
Peracopods 5-7, nol markedly dissimilar; segment § much

Il



FI1G, 3. Atylus carinaius (Fabr.). Female (28.00 mm), Male (22.0 mim) Slidre Fiord, Ellesmere I,
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Male ( (27.0 mm)}. St. Matthew 1., Bering Sea.

FIG. 4. Atvlus atlassovi (Gurjanova). Female br. I11{20.¢ mm) Constantine Harbor,
Amchitka L.

I3
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shorter than segments 4 & 6; peracopod 5, basis with weak
lower hind cusp. Peraeopod 7, hasis broad, lower hind 1obe
acute.

Pleon plates 1-3 broad, hind corners acuminate. Uropod
3, rami large, broadly lanceokate, margios bluntly rounded
and spinose apically (female), ramilarger, nar-rowdy lanceo-
lste, inner mareing setose and spinose.

Telson lobes, mediuin. fused basally, narrowing distatly,
apices nearly hare.

Coxal gills sac-like, moderatcly pleated in males, on
peracon segments 2-7.

Distributional Eeology: Sea of Okhowsk {Kamchatka
peninsula) to Bering Sea and Sed of Okhotsk, in sublidal
st lows,

Taxonornle comunentary: Arvins arlassovi 15 a distine-
tive but relatively primitive species. L clusters most closely
withd, corimaies, at less than 75% similarity level (po 60k

Aivlas bruggeni (Gurjanova)
{Fig. 3}

Nototropis bruggeni Gurjanova, 1938: 325, figs. 36, 37—
Gunanova, 1951 630, fig. 475,

Arylus bruggeni Mills, 1961 (key only.—Barmard & Kara-
man, 1991: 263,

Material Examined:
BERING SEA; 5L Lawrence [, P, Slattery coll., July 10,
FOR0 - 1T male T lemale, [hid Jooe, 1983 - 1male. 1 female
{hr. [}, 1¥im. Panuk [,zravel. 5 m.. P Slatiery coll., June &,
[983, 3 lots - male (14,5 mum ) (slide mt, ¥ female be, 11{16.0
mm}(slide mi.}; 200+ specimens incloding many males and
some  females ov.

5t Matthew 1, Walrus Cove, P Slatery, June 27/83 - 3
Iots {8 spms). Ibid, Big Bite Bay, June 15/86 - male (15.0hmin
tshide mt); female with young {190 mm) +340 other speci-
mens, including mature males, females with brood young.

Pribilof L., St. Paul 1., D. B. Quayle coll. Now, 21, 1965 -
L1 specimens.
ALASKA MAINLAND: CHf Icy Cape. 2 1, in depth, P
Slattery coll., June 24, 1924 - 4 specimens. Ol Waipwright,
June 2284 - |1 specimens.,
ALEUTIAN [SLANDS: Amchitka L, Constantine Harhor.
C.E. O'Clair cotl. April 26, 1969 - 1 male {22.0 mm }(slide
weun(). _Ibid, Sepl 27, 1969 - Dinale, 1 female, CMN col-
lecticns,

Bliggnosis: hale (153 mm), female {10.0 mmi: Bedy
large, strongly compressed,. Peracon and pleon with mid-
dorsal ridge, elevated to medium strong Caring on peracon
segments 6 & 7, and pleon segments 1-3. Urosome seg-
ments |, and fused 2 & 3, each with bifid mid-doreal carina.

AMPHIPACIFICA VOL, [ MO 3 OCTOBER 15, 1994

pasterior tooth mech ihe stronger. Head: rostrum large {>>
112 head length); anterior head lobe shallow, excised below
eve. Eyes large, oval, larger in male.  Antgnnac slender.
Antenna 1 relatively short, peduncolar segment 2 shorter
than 1 (female), subequal (male), margins weakly setose
{brush setac i male): segment 3 short. accessory flagellum
minuie. Antenna 2, peduncularzegiment 5 much longzer i
4, marging sparsely selose; segments 3 & 4 wiih brush setae
(male).

Loewer lip lacking inner lobes, Mandible: molar strong;
sping row with 3 blades and accessory serae; left lacinin4(5)
dentate; palp slender. weakly setose. Maxilla L, inner plate
with & apical setae; palp stout. Maxilla 2, inper plale with
seversl inner marginagl pectinate selae,  Maxdlliped. palp
slender, dacty! long.

Coxae 14 medinnn, lower marging various: coxa 3,
anteriorly subacute below. Coxa 3, anterior lobe small
subacute. Grathopod 1 & 2 slender, very slightly sexually
dimorphic, somewhal dissimilar, 2 the larger, Guathopod 1,
propad and campus small, shoet; propoed with antero-distal
row af about 15-20 pectinate setae, and 3 clusters (2 in
femalel of longish spines al the postero-distal angle,
Gnathopad 2, propod and carpus more shender and longer;
basis, marging lined with long sclac,

Peracopods 3 & 4medium strong; segrment 3 small, imuch
shirter than segments 4 & 6, dactyls short, Permeopods 5-7
rather dissimilar in fomm; segment 5 shorier than segment 6
and much shorter thao 4. Peracopods 5 & 6. bases lacking
postero-diztal lobes, Peraeopod 7, basis broad, subaculely
prodoced below,

Pleopods strong. Pleon plates 1-3 broad, hind comers
acuminate. Uropods | & 2 strong, rami unequat, Uropod 3,
rami lanceolate, marging setose (rnaled, spinose and very
weakly setose (lemidcl.

Telson ordinary, Jobes fused basally, notdiverging distally,
apices gach with single small spine,

Coxal gills laree, sac-like, sionple (female); anterior gills
moderately pleated {(male}

Distributional-Ecology: Bering Sea o Sea of Japan, in
depths of 10 - 80 metres, mainly on sand, 1o North Amer-
ica, from St. Lawrence Island and the Pribilof Tslands W the
Aleutian chain und mainfand Alaska, from the shore ling to
depths of more (han 10 m,

Taxonomic commentary: This species is distinguished
by its large bady stze and fow body carinations, excepton the
urnsome wheare it is bicespate on fused urosome segments 2-
3. Amoog other distngoishing features, the gnathopods and
uropnd 3 {esp. inthe male) are very setose, and the mandibu-
lar palp is slender. This species evinces plesiomorphic
character states such ag the weakly subchelate and long
wristed gnathopods {hoth sexes)and strongly rostrate head,
[t also possesses apomorphic features such as the weakly 5-
deatale mandibular left lacinta and weakly pleaied coxal
gills.

14
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FIG. 5. Atyplus bruggeni (Gurjanova), St, Matthew 1., Bering Sea. Female ov (19.0 mm)
Male {15.0 mmn]}.
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Atylus ekmeni (Gurjanova)
{Tig. oY

Notosropis elmani  Gurjanova, 1938 323, fig, 35—
Gurjanova, 1951 685, fig. 473, —Tzvetkova, 1968 172,
Arvins elomand Mills, 1961: 19 (key)—Barnard & Kara-
man, 1991: 264 {list)—Ckado, 1993 7.

Diagnosis. Fenale (20 mimy: Body large stroaghy $om-
prossed Iaterally, Peracon and pleon with mid-dorsal ridpe
glevated to low carinac posicriorly on peragonal segments
(5 &7, and pleon segments 1-2. Plecsome segment 3 and
urosome segment 1, each wath strang bilid mid-dorsal ootl,
Fused urozome seoments 2 & 3 with single acute mid-dorsal
carina. Head: rostrum arched, mediom 1o large (-~ 142 head
length); anlerior bead lobe narrow, angles rounded. Eyes
small to medium, subovate, Antennge slender, ool elongale,
Antenpa 1. peduncular segment 2 shorter than 1, weakly
setose behind, segment 3 short, accessory flagetom ves
tigial, Antenna 2, pedoncular segments 4 & 5 weakly sciose.

Loweer lip not described (inner obes probably Tacking ),
Mandible: molar sirong: spine row with 6-7 oamew blades
and accessnry sedae; lefl lacinia 5 1/2 dentate; right lacinia
hifid, tips flabellate; palp slender, weakly setose, Maxilla 1.
inner plate with about 6 apical setac; palp strong, Maxilla 2,
inner margin of inner plate with single stonl plumose seta,
Maxilliped, plates large. palp slender slightly shorened.

Coxal plares 1-4 narrow, shallow, subacaie below; coxa
5. anterior lobe small, sharply rounded. Gnathopods 1 & 2
small, slender, unequal. little or oot sexually dimorphic.
bases not strongly sewse behind, Grabhopod 1, carpus
medium depth, as long as propod; propod, inner face anteriorly
with 3-6rows of pectinate setae, distal 2 rows each with more
than 20 setae. Grathopod 2. carpus slender, longer than
propad.

Peraeopodds 3 & 4 stromyg, spinose; sexment 5 distinctly
shorter than segments 4 & 6; dactyls medosn,  Peracopods
3-7 dissimilar, segment 5 shorter than seginent 6 aod very
wuch shorter than clongate segment 4. Peracopods 5 & 6,
bases with very small acule posieri-distal lobes. Peracopod
T moderately broad, postero-distal lobe small, rounded be-
lomar

Pleopods undeseribed. Pleon segments medivn broad,
tind corners mucronate. Uropods 1 & 2 stoul, rami uncgual,
mgrging spinose. Uropod 3, rani subequal, lanceolare, ~ 2X
length of peduncle. margins spinose.

Telson labes long, narrow, fused tn busal 174, apices not
diverging, each with nolch and sinall spine. Coxal gills ot
described.

Distribution: Western Nonh Pacitic: Russian coast of
1he: Japan Sea and southern Hokkaido, narth (o the Okhotsk
and western coast of the Bering Sea, at subtidal depths.

Taxonomic Commentary: Mills' key to species of
Arylus inclodes A, efmani errongonsly in the proup with 2
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dorsal teeth on urosome 5 & 6, This oversight, pointed owl
by Okada (19931, is comected in the presentkey (p. 10}, The
species clusters most closely with P, bruggeni and F. fevi-
densns (po60), Fealres in conunon include the very thin
body, carinaled abdomen, weak gnathopods (propod of
enathopnd | with heayy pectinate setae), unevenly scalloped
lovsecr marging of the anterior coxal plates, and the shost
spinose uropod rami o hoth sexes,

Atylus levidensus ). L. Barnard
{Fig. 7}

Arylus feviddensis 1, L. Barmard, 1956: 38, pls, 15, 14—
Mills, 19a1: 19, fig. |.—Bamard, 19690 94.—Bamard,
1575 340, 359, fig. [33.—Austin, 1985 604.—Staude,
1UET: 382 —Rarnard & Kanoman, 199 264,

Material Exanuned (CMN collections. Ottawal:
5. E. ALASKA; Prince William Sound {Kavak L) through
oiier coast (Sitka reginn), 10 southem Alexander Archi-
pelago (Bronson Bayh. ELB Stos, June-Aug., 1961 - 51
specimens in & lots, al; AL AGLTY, A22(11 - [including
female be T (1003 mun) (slide o), male (7.0 mm) {skide
e, A7 ABOCSE ATI20D, ATS1(5), AL75(200. ELB
Stns., Listanski Straitio Sitka region, [980 - & specimens in
FlIois al: S4B3(1), S4B4(1), SSB1(2), STIB2(1), S19B L{3).
BRITISH COLUMBLA:
CQueen Charlotte Tsfands: Graham b, nocth, cuter, and inper
caasts + Massel Tnlel, ELB Sins, Joly-Aug,, 1957 - ~100
specimens in 13 lots (reporied upon by Mills, 1961),
H.C. Mainland coast: Prince Fupert to Calvent Island, ELB
Stns, July, 1964 - ~200 specimens in 13 Tots, ai H1(19),
H3(3), H70500, HR( 14y, HIX 1a), H26(1), H33(1), H35(4),
H39(50), H4H ), H47(6), HAH( ), HAD10), H53(3), Has
6,
North end Vancouver b, Cape Scotl to Wickaninnish Bay,
ELB Stos, July, 1959 - - 30 specimens 0 6 o (reported
upon by Mills, 1961,
South end Vancouver 1, outer coast south o Victoria, surf
coust locations,in Fivilfospadiz corms; July, 1935 - 7 speci-
mens in 4 ot {reported upan by Mifls, 19611
Barkiey Seund south (o Sooke, ELB Sins, 1964-77 - 80
specimensin 17 1o, at; PTO202L PRI S L PTIO(S), PTLI(L),
P714(2); B3(32} [including {zmale ov (10.5 mm)(slide mt.).
male (8.5 mm} {slide mL)], B4(5), BS(3); BR( 1 B19C18).
Straitof Georgia, English Buyv, ELB coll. - 1femaleov (120
unn) (shide mby 1 omale (100 mo) (shide mt ).
WASHINGTON, OREGON; ELB Stns., Strail af Jugn de
Fruca to Otter Rock, July-August. 1966 - ~250 specimensz in
7 loabs, af: W0HD), WAL 30, WG (62), W50}, Wd2in),
W53(635), Woli43)
Coos Bay, Oregon, to Mendocing Co., CA, KE Canlan Sins,
Tuly, 1986 - =5() speciunens in 5 188, incuding | female br.
TH 0.0 mm) (shide miy: T male (7.0 mm) {3fide m).
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FIG. 6.  Atyluy ekmani Gurjanova A. Female (20.0 mm). Japan Sea.
{modificd from Gurjanova, 1951) B. Female (20.0 mm) (modified from Okada. 1993).
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Diagnosis. Femate {120 mum}; male {7-8 mm): Body
medinm, strongly compressed laterally, Peraeon and plean
with mid-dorsal ridge. elevated to low caring on peracon
segment 6 & 7 and pleon sexments 1-3. Unisome segiments
1, and fused sepwents 2 & 3, each with acule elevated dorsal
tooth, Heod: rostrun large (~1/2 head length); anterior head
lobe shallow, slightly emarginate, Eve small, oval, Anten-
nac slender. Antenng 1, peduncular segment 2 shorter than
L, nol setose behind; accessory Magellum minute, Antenna
2, peduncular segments weakly setose.

Lawer lip lacking inner Iohes. Mandible: molar strong;
spine row with 4-5 blades and accessory selae; lefil lacinia
4 142 - denkale; palp slender, weakly selose, Maxilta 1, inner
plate with 5 apical setae, palp strong. Maxilla 2, ioner plate
with single largze nner marginal plumose seta. Masiiliped,
palp slender, inner plate relatively shart.

Coxal plates 1-4 mediom, litle overlapping basally;
coxa | nol directed forward: cosa 3 aptenorly acule below.
Coxa 5, anterior lobe narrowly acure below. Gnathopaods 1
& 2 not discernibly sexually dimerphac; propod short, small,
with distal row of mumerous peclinate sciae; carpus slender.
lirtke longer than prapod.

Peraeopods 2 & 4 relatively short; segment 5 small,
much shonerthan segments 4 & & dackyTs shorl, Pereopods
3-7 soanewhar dissivnilar in size and form: segment 3 small,
shorter than segment © and much shorter than segment 4
bases modleratel v expanded, lower hind lobes very simall, ot
prikluced.

Pleopods relatively short, weak. Pleon plates 1-3 me-
diam broad. hind comers obtuse, Uropods T & 2 relatvely
short, outer ramus the shorter. Uropod 3, rami short (- 28
peduncle), 1hick, marging spinose (bt sexex).

Telson lobes narrow, slightly diverging distally, apices
with single stoul spine. Coxal gills on perasopods 2-7,
medium large, weakly pleated in male.

Distributional Ecology. Norlh Amercan Pacitic: from
Prince William Souand (5.5 Alazka) southward through
British Columbia o Central Califomia {tére south of
Monterrey ) along open, high salinity, suf-exposed, bedrock
shores, frequently among corms of Phyllospadix, in the
Toweer intertidal zone, 1Lwas nol taken in dredze hands and 15
therefore ranked as a truly littoral zone species. It was also
seldom collected in the smomer-wan, relatively brockish
shallows of the Strait of Georgin,

A levidensuy and A, tridens, were the only two species
of Arylis collecied in modest abundance.

Taxonomic Commentary: The species shows litte
varigtion in body size or morphalogy throughoul i3 range,
bul is endemic to cold-temperate waters of the Norh Ameri-
van Pactfic coasd. Ttclusters above the 75% sirnilanty level
with A, ekmani of western Pacific shores butonly at the 63%
level with A. briggend of the intervening Bening Sea region
(Fig. 30, p. adh.
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Atylus ryfovi {Bulycheva)
{Fig. %)

Natorropis rvtovi Bulycheva, 1952: 221, fig. 21,
Arvluy rvlovi Bamend & Karaman, 191 264, [shimanj,
1994; 42,

Diagnosis. Female oy, {110 mm’k: Body mediem, com-
pressedt  Peracon segments dorsally smooih. Pleon seg-
ments -3 with low wid-dorsal fidge thae becomes a weak
caring posteriory, Urcsone 1 with posterior mid-darsal
carination and pre-ceding notch. Fused vrosome segments 2
& 3 with raised mid-dorsal woth., Head: rost-rum arched
mgdinrm-larged @ 1/2 head lengihy; anterior head lobe notched
meidially. Eves medium, renifonn. Antenpa medium,  An-
tenng 1. peduncolar segment 2 not longer than 1 bug ~2 X
segment 3; accessory flagellum vesugial?  Antenana I
pedancular segments 4 & 3 sirong, moderately setose.

Lower lip lacking inner lobes. Mandible: molar strong;
spine v with 425 blades(?): lacinia not described; palp
medinm, apically setose, Maxilla 1 inner plate with 3 apical
setac: palpbroad. Maxilla 2, inner plate, innermarginal setag
nof des-cribed {severalTh, Maxilliped ordinary, plates and
palp strong.

Coxal plates -4 mediuim large, hind margins setose,
lower marging gently convex. Coxa 5, antenor lobe broadly
ronnded below, Gnathopods 1 & 2 medium slender, 2 the
larger; margins of bases nat stronely sewse. Goathopod 1,
carpus non elongate, slightly shorer than propod; distal
pectinale setae of propod not deseribed. Gnathopod 2, pro-
pod and carpus longer and meore siender than in gnathopod 1.

Peracopods 3 & 4. zeemeant 5 small, much shorter than
sgrments 4 & & dactyls short Poracopods 5-7 notmarked!y
diflering in kength; segment 5 shorter than © and wmuch
shorter than segment 4 (especially in peraeopod 0); diclyls
shoel, Perpeapods 5 & 6, hind lokes small, not produced be-
lorw, Peraeapaod 7, hind lobe of basis shamply rounded below,

Pleon plates |-3 broad, hind comars abfuse, Uropods 1
& 2 ot clearly shown ocdeseribed, Uropod 3, cami short {~
2X lengihof pedunclel, broadly lanceclate, margins spinosce.
Telsom short {width 3/4 tengihy, lobes shiort, lused basally,
apices pareow ing abruptly, 2ach with 1-2 shon spines. Coxal
2ills and brood plates not described,

Bistributional Feelogy: Pewer-the-Great Bay, Russian
coast of the Sea of Japan. in the fitoral zone. Ovigerous
females in September,

Material of this species was not obtained at MNorlh
American Pacific stations.

Taxonomic Commentary:  Although orginally as-
signied to the genos Notarrapis (Bulycheva, Joc, ¢t ), ndovi
i3 cloorly referable 1w the genns Aoyfus in the form of s
antennae, peracopods, nropods and delson,  Aryley rvfow
closters with the A. rridfens group, including A. borealis.
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FI1G. 7. Atvlus levidensus Barnard. English Bay, B. C. Female ov {12.0 mm) Male (10.0 mm)
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FIG. 8. Atvius rylowi Bolycheva, 1952, Female ov. (110 mmn). Japan Sea.
{moditied from Bulycheva, 1932)

Alylus tridens :jA]dcm‘:aﬂ}
{Fia. &

Notorropis rriderss Alderman, 1936: 58, figs 20-25,
Arvliey triclens Mills, 1961: 25, Hg. 3 ipartm- non-pelagic
stage).—Barnard, 1975: 346, 359, fig. 216, —Austin, 1985
604 —Staude, 1237: 382, figs. [8.54, 1863 —Barnard &
Karaman, 1991: 263.

Material Examined (CMN collections, Oftawal:
SE ALASKA: Nong clearly separable from A, boreafis in
material aken at ELE Stns in 1961 or 1980
BRITISH COLUMBLA: [Mills (1961} reporied on 195559
collns].
Oueen Charloite Islands, mostly Graham | ELB Stns, July-
Aug., 1957 - 20 specimens in & lots, at W21h WE),
WO, WL WIZILPEITT-IRI).
B. C. Mainland, Prince Rupert of Rivers [nlel, ELB Sms,
Tuly, 1964 - ~240 spms, in 11 lots,at H1{30, H4{5), H7(15),
H23(-800, HA1=~83), HARCL), HaN2), HI02T)Y, H52(D),
H57{~30). Haill),

AMPHIPACIFICA VOL T NO.3 OCTOBER 15, 1494

S end Vancouver | Wickanninish Bay und Barkley Sd. @

Victoria and Nanaimme. ELE Stns, July-Aog., 1970-1977 -

<200 specimens in 1 lots, at: P03 (1 male (315 mn) slide
mLy, PTLA Y, PTES(-50), PRI HAT), P7IH ), B4( 133, B5(2),
BG(2); BA(31), B1 La(~50- incl. | male (11.0mm)(stice ml),
I e v (100 mme Calide mith,

WASHINGTON, OREGON: Agate Beach, and Cape Flat-
tery 1o Neskowin Beach, ELB Stns, July-Aug., 1966 - 4K}
specimens, mastly imimatures, in 17 lots att W33 (=200,
W54, WIG(200, WAL (8], WD (72), W21 1+), W45
(29, WAO), W3T (24), Wal (5h

Diagmosis: Female (1000 mm), Male (9.0 mm} : Body
small o medimn, not eacep-tonally compressed. Peraeon
and plepn facking dorsal carination.  Urasormne segineat 1,
and fused segments 2 & 3. each with medium footh preceded
by noteh.  Head: rostrum slender, medivm (< 1/2 head
lengih); anterior head lobe broad. slightly emarginate.  Eyes
very large, broad, subreniform (both sexes). Antennae loog,
medium strong. Antenna §, peduncular segment 1 longer
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FIG. 9. Atylus tridens (Alderman) Wickanninish Bay, B. C. Fem. (10.0 mm} Male (11.0 mam).
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than segment 2 {subequal inmale, with posterion margina
brush setae); sexment 3 shori: accessory fagelhom minoic,
Antenna 2, peduncular segments 4 & 5 long. moderately
setose, much longer and aoned anteriorly with brush setag in
male; flagellum {femnale) with abouwl 20 sepments, cach with
shorl posterior spine.

Lower lip wilh weak ioner lobes,  Mandible: molar
sSlrong; spane row wilh 3-6 large blades and accessory setac;
lefi facinia S-dentate, right lavinia bifid, ops fabellate; palp
mediurn, distal segmel seiose, Maxilla 1 ioner plate with
Sapical serae; palp broad, strong, Maxilla2, ioner plate with
single inner marging plumose seta, Waxitliped ordinary .

Coxac 1-d broad, deep, Inwer marging variously convex:
coxa | smallest, 4 largest and hroadest. Coxa 5. anterior lobe
small, subace. Gnathopods 1 & 2 ool grossly diftedng in
size but moderately sexually dimorphic; bases hned
posteriory with numerous long shimple setae; propod and
carpus slender, not elongate; propod of gnaihopid | arme:d
antero-distally with 3-7 pectinate setag; postero-distal angle
with 2-3 groups of spines.

Peraeopods 3 & 4 stout; sepment 5 small, much shorter
than segments 4 & 6 (in male, all armed postectorly with
phinnose "swinming setae” ) dactyls shorl.  Peraeopods 3-
7 dissimilar in size and form; segment § small, moch shoner
than segments 4 & 0. Peraeopods 5 & O, basus moderately
broadened, lower hind lobas small, unproduced. Peraeopod
7, basis broad, hind lobe acute below, with notch.

Pleopodssuong, peduncles large. Pleonplates -3 broad,
hind corners acaminate. Uropods 1 & 2 stout, rami unegual.
Uropod 3, rami strongly lanceolate. margins setose (male)
spinose and weakly setose {female), apex with 3 stout setae.

Telson ordinary; lobes ool diverging, apices with soall
spine; in male, tobes more elongate and apices each armed
with 3 strong setse,  Coxal gills pleated, basally lobate
(malg).

Distributional Feology: Queen Charlodie Islands sooth
along outer coasis of British Columbia (Few inner) to Oregon
and central California, inhiph salinities (mostly above 29%.)
in surf exposed situations, mainly inor above sand. Range
extends south of A, borealis, although the latter was not
aken S, of Juan de Fuca. Nenher species was 1aken a3 G
norih as Prince William Sound,

Taxonomic Commentary: The muterial examined by
Mills (19617 has been re-examined and found 1o consist at’
by distinet species of which the laree “pelagic stage™ 5 the
mature fommof A, borealis, Itends w occurin deeper, colder,
upwelling areas, from Juan de Fuca north 1o SE Adaska.

In malure male spechinens, the proximal  fagellar
sepments were each ammed poosteriorly with what appeared
o be calyx-like protozoa, superhcially rescubling caloeoli.

Arvius tridens i3 more abundant at southerly Jocations,
and in summer warm, brackish waters of the Strait of
Georgia
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Atyfes borealis, new species

(Fig. 10)

Atylus tridens Nills, 1961 29 & Table 2 (pelagic stage).—
Bamard & Karaman, 1991 265 (part)?

Material Examined (CMN collections, Quawa):
SOUTHEASTERN ALASKA: ELB Stns 1961 Als,
MacArihur Bay, Ko | June 6 - 1 male {17 mm}. 9 imm.;
AS9, Dixon Hbr,, greenbing stomach contents, June 19 - 1
subadolt male; A 140, McLeod Harbor, Montague 1, June 13
-d mples 1 lemale. 1 oo,

Chichagof ], o Kruzol 1, ELB Sing, 1980 - 75 specimens
in B lotsat S4BT S4B 1), S4B4i-40), 54B3(2), S4B6(1),
STIB3{25), S188142), S19B1(3 - incl. 1 fenale (br. TIT}},
BRITISH COLUMBLA:

(Quean Charlotte [stands, Graham I, ELB Stns, 1957: H14,
Yakan P, Suy, 25 - Male (2000 iy Holopype, CMN Cat.
No. NMCC1994-0384, | female {13.0mm) Allotype, CMN
Cat. No. NMCC 1994-0385; many paratypes, mostly juve-
niles, but including 4 males {10 17 mun), and 12 fernales,
CMNCat, No. NMCC1994-0386; H13 (Skooum R, mouth)
= Lmale (subady; HIT (1/2 m. south of Old Masset}, Auog. 27
- | male, | tmms.

Mainland coast, ELB Stns, [963: H10, Oval Bay, SW end,
Juky 12, 1964 - | male, 5 females ov ( shide mits, )
Yancouver lsland, ELB Stn V&, Roller Bay, July 22, 1959 -
| female. 3 imm; PTO3, McKenzie Beach, July 7, 1970 - 1
male I lemale {with young}; Pachena Bay, P. Slatiery coll.,
fromm whale pits, Apol 15, 1982 - 6 males, 10 fem. (ov, Br.
1), 8 imw; ELB 510 FTO8, July 17,1970 - 1 male,

[Mowe: Mills Bsted (o lollowioz maderdal from B. Cipelagic
form: Sta Fo {Telegraph Cove, Victona)l - 2 pelagic males,
1 female ov (15,0 mun} (side mt.), Sia. F (Garrison Bay,
below) - 8 pelagic males (among eel grass, as below); Sta.
Hi4 (Yakan P, QCI - 5 males (as above)l.
WASHINGTON: San Juan b, Sin F8, Garrison Bay, in el
erass, ELB collns., Julv 21, 1955 - 8 males ( 14-20 mmy}, |
female (br. [T Cslide mis.).

Diagrosis: Male {17.0 mm). Female (130 mm?y Body
Lar gz, mot exceptionally compressed. Peraeon lacking dorsal
ridge or carinalion, Pleon with very low postenior mid-dorsal
raised ridge. Urpsome segment | with strong carination
preceded by nutch, Fused urosome segments 2 & 3 with low
mid-dorsal carina. Head: rostrum medium, deflexed distally
(<< 112 head length): anterior iead lobe broad . upper angle
acute. Bye medivm (lamge in male),  Anfennac medimn
strong,  Anlenna |, peduncular semnent 2 shorter thao 1,
weakly selose (brush-selose posteniorly in male); segment 3
very shon:aceessory (lagelem minute. Anlenna 2 peduncular
sepmens 4 & 5 ingrgins mpderacly selose (segments 3 & 4
amterionly brush setose i male).

Loweer lip, iomer 1obes lacking, Mandible: molar strong;
spine row with 6 blades and sccessory setae, letl lacinia 5-
deniate; righl bacinia bifil-flabettate; palpmedium, segment
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FI1G. 10. Atylus borealis, new species. Yakan Pt. Q. C. L, B. C. Malc (20.0 mm) Fem. (13,0 mm)
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Jdistally srongly setose, Maxilly 2, inner plate with Gapical
setae; palp medium. basal segment short, Maxilla 2, inner
plate with single slout inner marginal plumose seta.
Maxilliped ordinary, palp relatively short.

Coxae |-4 medium large, Jower margins convex, coxa 1
smallest, 4 largest. Coxa 5 deep. anterfor lohe smiall, sharply
rownded, Grathopods 1 & 2medium (more powerful thanin
irfdens), stightly sexually dimorphic; bases strongly setose
posteriorly,  Gnathopod 1, carpus slightly shorter than
propod; propod with antero-disial fan of 0-7 plumoese setae
andd 3 clwnps of siout spines at the postero-dislal angle.
Gnathopod 2 the lareer; propod slightlv longer than carpus,
postero-distal angle with 3 clusters of spines in male, 2
clusters in fomale. Peraeopods 2 & 4 stoul spinose; segment
5 amall, much shorter than segments 4 - 6; dactyls short,
Peracopeds 5-7 short, stouwt, dissimilar, seginent 5 sinall,
much shorter than segmentsd and 6lespecially inperaeopod
61, Peracopods 3 & 6 bases moderately broad, lower hind
Iobes very small. Peraeopod 7, basis broad. [ower kind lobe
deep, sharply rounded.

Pleopods powertol, Pleon plates -3, hind comers gon-
minate, slightly produceil. Urepds 1 & 2 stoul. rami
unequal. Uropod 3, in famale, rami broadly lanceolate,
apices rounded, margins spinose and weakly setose; in male,
rami naerowly lanceolate, apices subacute, marging richly
SEL0sE.

Telson lobes medium, namowing and nol dverging
distally, apices subacute. lacking spinels),

Coxal gills barge, onperacopods 2-7, strongly pleated oa
2.4 (male). Brood plates broadly swap-like.

Ristributional Eeloery:  MNornh-American endesmil:
sontheastern Alaska o the Steaitof [nan de Fuca, A species
of suminer-cold, high salinity, subtidal habitats,

Taxonomic commentary: The species has been de-
soeibed previously, as a larse form of A, fridens, by Mills
{1961}, based on o female specimen taken al Telegraph
Cove, Victoria, B. C. He summanzed the differences
between it awd the wue Arviws rridens  in his Table 2.
Although the two species are clasely related, A boreafis
differs notonly in its larger size at matority , butin its smaller
eyes, more robust snathopods und peraeopods, broader urp-
pod ram, and sharter, unarmed elson lobes,

Yarjants: Spechuens froan whale piis in Pachens Bay
cwere relatively small al maturity (629 man} with short
antennal Aagellae, and sparesly setose and spinosc,

Atylus collingi (Gurjanoval
(Fig. 1)

Noradropis collingi Gurjanova, 1938 328, fip. 38—
Guganova, 1931 638, fig, 476,

Arvius coflingt Mills, 1961 23, (part)—Austin, 1985,
ipari).—Barnard & Karaman, 1991: 263,
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Material Examined (CMN callections, Ottawa):
AL ASKA; Bering Sea region. St Lawrence 1, SE Cape, P
Slattery coll. July 10, 1980 - male (19.0 mun) {slide mt.}, |
male subadule, | femate br 1L E7 0hmindslide mis. ), S1. Paul
I, June 25, 1983 - 18 specinens, incl, male (11.0 mm),
Fernale ov (5.0 mm).
S.E ALASKAZELB Slos, 1961 - - 190 specimens in 13 Jors
ar ARCDL ATH1L A2 AZIS, A43(-35), AdR(1),
AAGICLY, ATI(IY ARO(GY ARSI AS(L) AR,
A 4D{-55),
BRITISH COLUMBIA:
Maintand Coast: ELB Sins, July, 1963 HI3(11 - including
mriale (11 0horom) (slide mtL), Female ov (8.5 mm) (slide md. ),
H16(h, HET(21.

Diagnosts, Female b, (04170 mm), male {19.0 min):
Body large, strongly compressad, Peracon and pleon with
mid-dorsal ddge, elevated © lny carina posteriorly oo
peracon seginents & & 7 and pleon segments 1-3. Urosome
segment 1 with strong mid-dorsal crest. Fused ursome
seamenis 1 & 2 owilh mid-dorsal crest. and weak dorso-
latzral ridges. Head: rostiumn mediom, nearly stoaight (- 1f
3 bead length); anwerior head Tobe broad, slighily emarginate,
upper angle subacnte. Eyes small, lateral. Antennae rela-
tively short, stoun; flagella shorl, Anteona 1, peduncular
segmen 2 shorter than 1 {both sexes), posteriorly moder-
ately selose (hrush-setose in male); segmenl 3 medisn,
flagelhun | 2-segmented: accessory flagellum minule, An-
tenna 2. peduncular segments 4 & 5 stous, surfaced with
mnnerous clusters of shor setae; posterior margin with short
selge {both sexcs), peduncular segments 4 & S stoster and
more elongate in imeale.

Lower lip. inner lobes very weak, not well delined.
Mandible: molur strong, spine rivw with 3-6 narrow blades
and actessory setae; lell lacinia S-tentate, right lacinia bi-
fid. apices 3-5 dentate; palp strong, sepment 3 distally set-
ase. Masxilla b, iuner plate with 6-7 long apical setae; palp
aout, proximal sezmentshon., Maxilla 2, inper plate with 6-
T pectinate inner marginad setae. Maxilliped normal, inoer
plate refatively wll

Coxae |-4 large, decp, lower margins of 1-3 convex, of
4 subacute, Coxa 3 deep, anterior lobe small, rounded.
Guathopods 1 & 2 siout, subsimilar (2 larger). weakly
sexually dimorphic, bases pastenorly strongly Setose.
Cuathopod 1, carpus shor, hind [obe deep; propod with
anigre-disial group of 4-5 pectinate sefae, and 6-7 rows of
short siout spines (5 rows in famale) at posrero-distal angle;
dacivls basally thick, Gpathopod 2, propod and carpus
slightly larger and more elongate than in gnathoped 1,

Peracopods 3 & 4 stoul, spinose, 4 slightly heavier than
3rsegment 5 small, shorler than segment 6 and moch sharter
than 4; dactyls mediumi> 1/2 length segment 6}, Peraco-
pods 3 - 7 dissimikar; segient 5 small, shorier than segment
Gandmuch shorer!-an sepment 4, Peraeopisds 5 & 6, bases
moderately broadened, tind lobes moderate, not produced.
Peragopod 7, Basis, posiero-distal Tobe rosnded below,
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FIG. 11. Atylus collingi (Gurjanova) St. Lawrence L. Bering Sea.
Male (19.0 mm). Femalebr, HI (17,0 mm).
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Pteapods stout. Pleon plates 1-3 broad, hind corners acuini-
nate, Uropod 1 stoul, rami subequal. Uropad 2, rami
relatively long, anequal. Uropod 3, rami sbort (= 2X
peduncle), apices acule, marging weakly spingsg,

Telson lobes short (shorter in wmale), fused 113 basally.
converging disially, apices each with single slender spine

Coxal gills on peracopds 2-7, seeakly pleaicd anterionly,
smaller, simple posterierly. in males and females, Brood
plates broadly strap-like.

Distribetion: Tapan Sea w the Chokehi Sea, indepihs of
3-10m. North American Pacific region: from the Bering Sea
and Alendian Islands south o the Strant of Juan de Fuca and
Fugel Sound.

Taxonomic Commentary: The western Pacilic material
ireured by Gurjanava (19517 differs from North American
macerial o its somevehat stnaller, more acute coxal plates |-
4, deeper bind obe of the basis of peracopod 7, and inner
plate of maxilla 2 that has only 3 apical setae,

Atylus georgianus, nEW SpECICS
(Fig. 12}

Atviuy colfingi Mills, 1961: 23, figs. 2. 4B A.—Siaude,
1987: 342({ pant "), —Barnard & Karaman, 1931: 263 {part).

Material Examined (CMN coflections, Diiawai:
BRITISH COLUMBTA: ELB materal {1955, 1957, 1039}
from the Queen Charlotte [slands and Yancouver L, reported
upon by Mils (19610, has been re-examined, and proves (o
consist entirely of this species.

Additional material. from 5. Vancouver [ inludes: ELB
Sto. H4Z (Wiwy's lagoon), July 28, 1964 - 17 imun, Satoma
L. JFL Hart coll, Aug. 26, 1955 - female ov (8.0 mm).
Helotype (slide by, CMN Cat, No, NMCC1994-0387;
mmale (7.5 mm), Allotype (slide mt.), CMN Cal. No.
NMCCI994-0388: 10 other specimens, Paratypes CMN
Cat. No. NMCC 19940389, Head of Deparwre Bay, JFL
Hart coll,, Aug, 25, 1938 - 2 males {&.0 mm}, | female br. 11
(9.0 mm),

WASHINGTON: North of Columbia estuary, ELE Stns,
July, 1966 - bsmall specimens in4 lots at W2abi{ 11 W3IS{2),
W1}, Wda{21,

Diagnosis: Male (7.5 - §.0 mm}: female (8 - 9 mm});
Body medium, laterally compressed. Perdeon and pleon
with mid-dorsal ridlge increasingly elevated to weak poste-
Hor caring 0n peraeon segments -7, and pleon sepments 1-
3, Urnsome segment 1, and fused segments 2 & 3, 2ach wilh
single elevated rounded tooth. Head: rostrumn shaort, e xlend-
ing little beyond weakly acute anierior head lobe. Antennae
medivm, much as in A. eolfingd, but shorler apd less setose.

Lower Lip, inner 1obes small. Mandible: molar mediuin;
spise row with 6-7 slender blades and accessory setac; left
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lacinia strongly S-derate; righe lacinia simply bifid: palp
slender, segment 3 setose apically, Maxilla T, inoer plate
with 5 apical setae; palp mediom slender. Maxibla 2, inner
plate with single inner marzinal plumcose seta. Maxilliped
slender, basal segment with long distal Facial setae.

Coxae |- large, deep, overlapping, rounded below,
Coxa 5 deep, anterior tobe small rounded, Gnathopads | &
2 medium (less strong than in A, caffingih; slightly sexually
dimorplic; hases serose posteriony. Gnathopod 1, carpus
very shor, lobe deep: propod with antero-distal group of 3-
5 pectinate setae, and 4 groups of slender spines @l postero-
distal angle. Gnathopod 2, propod and dacty] lacger, heavier
than in gnathopod 1,

Peracopods 3 & 4 mediun irong, margins spinose;
seoment 5 sinall mech shoner than seaments 4 & 6, dactyly
medium. Peracopds 5-7 medivm, less spinose, dissimilar
segment 5 much shorter than segments 4 & 6. Peragopods 5
& 6, hind lobes of twiis small or lacking. Peracopod 7. basis,
biitd lobe rounded below,

Pleopods medinn, Pleon plates 1-3, hind corners squar-
ish, notacuminate. Uropod 1, ranisubequal. Uropod 2, rami
unggual, Uropod 3 short, rami ~2X length of peduncle,
marging spinose (bath sexes),

Telsonlobes short, fused in basal 1/3, converging distally,
apex of each with siender spine.  Cosxal gills  sac-like,
anterior gills pleped in male, simple in female,

Etymclogy: The uivial name gecrgionus alludes toihe
Strait of Georgia where (be species is commonly encoon-
lered.

Distribution: Endeinic 1o the North American Pacitic
coast: Quesn Charlotte 1slands and central B. C., Strait of
Georpia, 10 Washington-Oregon coast, frequently in beds of
eel prass, in sandy shallows.

Taxonomic Commentary: Atvlis peorgiannsis closely
refated w A cotlingf Curjanova bur differs io mandibular
palp, annature of plates of the maxillae, size of gnathopods,
and shape of the urgromal carinae. The subequal size of the
mature male and female is distinctive.

Anfus ocetdentalis Hirayama

Arvus oecidentalis Hivavama, 1986: 4, Ngs, 1-3— Ishimaruy,
1994; 47,

Taxonomic Commenlary. Theoriginal material was from
Otsuchi Bay, fapan, We entatively accept the desigoation
af this species by Hiravama and Ishimarg (Joc, Cit), 45 a
member of the genus Atylus [sgns, sir). Regretably, hoow-
cver, we have seen no material of this species, and the
literature is oot available wus. The spectes is therafore nol
included to the regional key {p. 10} or analysis of species
relationships (p. 58-39).
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FIG. 12. Atylus georgianus, new species. Saturna 1., B. C. Fem. ov. (8.0 mm} Male (7.5 mm)
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KEY TO GENERA OF NOTOTROPIINAE

i. Pigmenicd eves well developed; anterior head lobe blane or slightly emarginake; peracopods 3 & 4, seg-
ment 4 small, much sharter than segments 4 & 6&; coxal plates 1-4 large, deep. swongly overlapping . ..

P Notoiropis (p. 28}

—Pigimented eves lackice; anterior head lobe bifid; peracopods 3 & 4, segment 4 slightly shorer than
segments 4 & 6.5 coxal plates 1-4 small, shillaw, basally overlappiog only .. . Abervatyfus (p. 30]

Nototropiinae, itew subfamily
(see Fig, 1{h))

Alylidac (part) Swebbing, 1906: 329 —Bamard, 1969 16].—
Curgandcrva, 1955: 327,

Atvlidae Lincoln, F979: 435,

Dexaminidae (Dexamininag) (part) Bellan-Santini. 1982;
212 —Barnard & Karaman, 1991 260

Type genus: Motodiropis Costa, 1853: 170,
Genera: Absrrarvlus, new genus (p. 300,

Diagnosis: Similar o Atylinae (p. §)with the following
differences: Body medium, cccasionally large. Perason,
postenior sepments often not mid-dorsally toothed orcarinate,
Pleom vanioos, offen smoath above, Urosome 1 usoally with
mid-dorsal tooth and preceding sharp notch, Rostruen short
e medium. Eves laree {when present). Antennae slender;
anicnna 1, peduncular segment ? longer than 1.

Mouthpares hasic. Lower lip. inner fobes variously
developed, or lacking,  Mandible, molar strong, palp slen-
der, 2-3 segmented, weakly setose,

Coxalplates 1-4 lree, lower marging smoath or rouded.
Cnathopods | & 2 subsunilar, moderately o strongly
subchelate (esp. in male}, virtoushy sexuilly dimarphic, or
ol

Feragopods 2 & 4 distincdy uneqgual in size, peracopad
4 the smaller. shorter in segments 2, 5 & 6; segment 5
variable, but tvpically small, moch shorer (han scgoments 4
& 6; segments 2, 4, and 6 (male ) often posteriorly anmed with
“swimming setae’. Peracopod 5, basis, posterior lobe uso-
ally produced below, Peracopods 5-7, segment 5 not shori-
ened, 5 & O subequal; segment 4 oflen elongate.

Fleopods powerlully developed, stronger in the mile,
Pleon plates 1-3, hind corners mucronate.  Uropod 3, rami
long, lanceolate, margins variously setose (both sexes),

Telson, lobes ordinary, deeply separaled, apices spinose,

Coxal gills 2-5 strongly phvlloform or dendritic (espec-
ially in male), simple on peracopods 6 & 7. Brood plates
mediom 10 strap-like.

Taxoenomix Commentary: The subtamily overlaps with
subfanily Afylinae in 4 nenber of characier siates, but can
be distinguished reliably by the combination of character
states illustrated in Fig. 1ib) (p. &),

AMPHIPACTFICA VOL.T N33 OCTOBER 15, 1954

Nedatrapis Costa
(see g, 13}

Noworrapis  Costa, 1853 170.—Stehhing, 1906; 329 —
Gurjanova, [9351: &80 (most).

Amvfus Lincoln, 197% 438 (part)—Barard, 196% 163
{party,—Belan-Santini, 1982 212 {all}.—Barnard &
Karaman, 1991 262 {purt}.

Pararvins G, 0, Sars, 1895: 462,

Type species: Notoirapis guitatus Costa 1953 (=Naoto-
tropis spianlicauda Costal,

Species: Nororropis brevitarsus Ledover; 1979 &
comesGiles, |RRE; N, dearatvs Schellenberg, 19315 M. folcapus
(Metzger, 18715 M. granwiosus Walker, 1904, N, komaochis
{Haswell, 1883 & massifensic Bellan-Santini, 1975; A
megalops (Moore, 19540 N melonops Oldevig, 195%; A,
mirikoi Walker, 1905; N, nordlondicus Boeck, 1871 N
reductus K, H. Bamard, 19307 N, servatus Schellenberg,
1925 N, simdini Coes, 1866, N swammerdamed  Milng-
Edweards. 1830, N rupe f. L. Bamard, 1972, A wrocarinatus
Mekinney, 1980: N vedlomensiv Bawe & Westwood, 1863,
Natotropis sp. (=N, gaeratns Inie, 196557

Diagnosks: Smallto medivm (occasionally laraehatylids.
Rostrum short to medium. Eyes often very large, especially
1 males. Peraeonal segments 5-7 and pleon segments 143
dors-ally smooth, occasionally mocronate  Lrosome 1
dorsally with caring aod preceding notch: fused wrosome
segments 2 & 3, median dorsal carina varioosly developed or
lacking. Anlenna |, peduncular segment 2 nof shorter than
segment 1; accessory Nagellwm minute or scale-like. An-
tenna 2, peduncular seeinenis 4 & 5 sirong, weakly margin-
ally setose.

Lower lip, inner lobes various, occastonally lacking.
Iandible, palp slender, (2)3-segmented. Maxilla 1, inper
plate with 3-8 apical selae; palp (1)2-segmented; Maxilla 2,
inner plale with stout inner marginal plumose seta, Maxilli-
ped, palp nonmal. slender,

Coxal plates 1-dregolar, medium, lower margins rounded
o strpight, not acule, Coxa 5 anterclobate, lobes rounded
below, Gnathopods 1 & 2 variously sexually dimorphic,
carpus and propod relatively short, subequal in length:
propod of gnathopod 1 with antero-distal clusters of pecti-
HAle 5eHEe,

Peraeopod 4 distinctly smalleror shorter than peracopad
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FIG. 13.

Nototropis guttatus Costa, 1853.
Mediterranean Sea. (modified from Bellan-Santini, 1982)

Female (9-11 mm)

Az apgment 3 (in bath) usually much shorler than segments
4 & 6;in male. anterior and posterion margins of segmenis
4-6 and distal portion of segment 2 olten lined with “swim-
ming” setae.. Peraeopods 5-7 notstrongly dissimilar in size
and iorm; bases, bind lobes sireng, ofien acuie below,
scgment 5 large, usually longer than segmefs 4 andfor 6;
dactvls medium.

Pleppods strong. Pleon side plates, hind corners seumi-
nate, oot produced.  Urapod | rami sobequal in length.
Uroped 2, outer ramus the sharter.  Uropod 3, rami simong,
lanceolate, subequal, marging setose in male, spinulose and
or setose in female. Telson regular, lobes medium. apices
obliquely truncage,

Brood plates medium (o broad. marging simple-setose,
Anterior {peracopods 2-5% coxal gills strongly dendritic or
phylliforn, especially in the male.

Variables: Rosinum large (V. smif); anterior peraeanal
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segments dorsally carinate (V. homochir); gnathopod 2,
propod and dactyl elongate (N, taupo, N, smitti]; peragopod
7. hasis, postero-distal lobe weak ar lacking (N homochiir, AL
melanops, N, smirfee; wrosome woeakly o not carinate (M.
megalopsy: elson lobes short (N, smind). Further generic
andfor subgencri¢ categorics may vet be required 1o reflect
ther taxonomic stgnificance of bese varables,

Distributional Conumentary: Component species of
Notorropis are strongly tethyan in distribution, occurring
inainly in tropical and warm lemperate coastal waters of 1he
Mediterrancan-Caribbean Atlantic and Tndian oceans, witha
few morphologically aberrant outliers in arctic and austral—
regions. To date, one species, implausibly identified as the
Meditertanean specics N, gusrares Costa by Ire {1965}
represents a questionable record of this genus and subfamily
fror Japanese waters, None was identified in present study
material from the North American Pacific region.
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1614, Aberranlus aberrantis (). 1., Barnard). Female (3.8 mn) Male 6.1 mm)
{Modified from Barnard, 1973

Aberratylnsy | new penus
feee Fig. 14)

Anvfus UL, Barnarﬂ, 1962 69 (part.):
Lepechineffa I, L. Bamard, 1973: 7 {part).—Barnard &
Karaman, 1921: 2al{par},

Type species: Arvfus aberrantis | L. Bamard, 1962:
0%, figs. 66.67.—Barnard, 1964: 40, tig. 32, (=Lepechin-
elfa aberrantis 1. L. Barnard, 1973: 7. figs. .

Diagnosis: Hostrum imedium. Peraeon segiments 1-6
smooth dorsally. Peracon segnent 7 and pleon segments |-
3 posterodorsally mucrenate.  Urosome segment | mid-
dorsally with fwaoteath and intennediate noteh; fused wosoine
sepmient 2 & 3 with prominent caina.  Anlerior bead Jobe
weakly bilid. Pigmentedeves lacking. Anienna |, peduncular
segment 2 slender, clongaie; accessary flagellvm l-seg-
menicd, Antenna 2 peduncular segments slender, elongate,
weakly setose,

Lower lip. inoer lobespresent Mandible, palp weak.,
segment 3 short; axiifal, palp bwoad, 2-segmented; inoer
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plate with 2 apical setae. Maxilla 2, inher plate with single
inher marginal plomssse seta. Maxilliped, palp and plates
noemal.

Coxal plates 1-4 small, basally contiguous or overlap-
ping. lower marging entire, denficulate, not acule or
processiferows. Coxa F anferolobale, anterior lobe various .
Gnathapeds 1 & 2 subsimilar (2 larger), very weakly sexu-
ally dimorphic; carpus and propod medivm, palms very
obligue.

Perazopads 3 & 4 slender, but refatively short; segment
5 shightly shorter than scgments 4 & 6; dactyls mediom,
Peraeopods 5-7 dissimilar in size; bases little broadened,
bepweer himd 1ohes simall, not acute; sepments 4 & 5 subequal
inlength, both shorer than 6; dacry ks mediom (= segment 6}

Pleon plates 1-3 broad, hind corners mucronate, Uropods
slender; uropod 1, rami subequal; uropod 2, outer ramus the
shorler, Uropod 3, rami slender lanceolate, inner margins
weakly se1ose,

Telson ordinary, lobes medivm length. aot diverging,
apices with single spine.

Coxal gills ool described (probably pleated), Brod
plates not described.
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Lepechinella ucha ). L. Barnard

Bale (7.6 mm} Female (8.5 mm}

imodified from Baroard, 1973

Lepechinellinae Schellenberg (revised status)
l=oe Figs. Tk 151

Lepechinellidag: Schellenberg, 1926: 334 —Gurjanova,
1951 674,—Barnard, 1969 286.—Bousheld, 1982 278,
Dexaminidae (part): Barnard, 1973a; 5—Bellan-5antini,
1982: 212 —Bamard & Karaman, [99]: 2a0).

Diagnosis: Peraeon (variously) and pleon segments
mid-dorsally processiferous andfor densely covered with
sinall setae and spines,  Urosome | with single mid-dorsal
process. Urosome 2 & 3 not carinate. Head, rostrum spike-
tike; antero-lateral head margin acutely bifid.  Pigmented
eyestacking. Anlennac long, slender (hoth s¢xes); antenna
[ thesharter; peduncularse gment 2 Long; accessory Nagetlum
present, l-segmented.

Lower lip, inner Jobes well developed. Mandible, palp
slonder, reduced.  Masilla 1, palp 2-scgmented, distal
sgpment broadened.  Maxilla 2, inner plate narrow.
Maxillipied, outer plate large; inner plate arched disto-medi-
ally; palp 4-scemented.

Coxaplates 1-7 nurmow, small, separated basally, Coxae
1-4 incised or acute. often bilabate below; coxa 1 distinctly
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deepest; coxa 5 small, anterolobate.  Gnathopods slender,
weakly ornot subichelate; carpus (especially in gnathopod 2}
longer than propod.

Peracopods 3-7 slender, elongate. Peracopods 4 slightly
shorter than 3, mainly in basis; segment 3 little {or nat)
shortened; dactyls elongate {ollen =segment 8). Peraeopods
5-7 sobsimilar in form and size; bases sublinear.

Pleopads slender, elongate. Uropods 1 & 2 slender.
Uropoad 1, outer ramus colarged. Uropod 27 onfer ramus not
shortened,  Uropod 3. rami sublinear, rod-like, margins
sparsely (or not) seL0se, apices spinose,

Telson lobes short to medivm, fused basally by mor
than 1/3; apices usually diverging, distally narrowing. Coxal
zills pleated .

Genera: Lepechinetla (Lepechinefla) Stebbing, 1908:
191; Paralepechinella Pidot, 1933: 161 Lepechinelloides
Thurston. 1980; 81; Lepechineltopsis Ledover, 1982 365,

Taxonomic and Biogeographic Commentary:
“Lepechinella" aberrantis 1. L. Barnard, 1964, is basically
an atylid that exhibite a very few “lepechinellid” character
states (of head, peraeopodds 3 & 4, and wropod 3). Accord-
ingly, the species is hore reassigned within family Atylidae
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KEY TO GENERA AND SUBGENERA OF LEPECHINELLINAE

1. Mundibular palp segment 3 elongate, 1elson lobes not diverging, . ... oo .. FParalepechinella
—Mandibular palp segment 3 short or lacking. telson lobes diverging ... . .. ... ... ... 2

2. Cephalic projections lacking: mandibular palp L-segmented . ... L ... L. Lepechinelloides
—Cephalic projectons promineat; mandibular palp 3-segmented . ... e e 3
3. Outer ramus of uropdds 1-3reduced . ... oL Y Lepechinellopsis
—COuter ramus of sropads 1-3 nommal . .. e Lepechinella

1w subfamily Nowtoptinae with which i1 appears o have
closest morphological affinities (p. 28). A new genus,
Aberratying (p. 300 is here erected to acopiminndate its uni-
gue combination af character states.

The phyletic and actificial keys o Lepechinglla devel-
oped by Barnard{ 1973) suggest further indemal subgroupings
that might meril fonnal sobgeneric recogniticn,  Thus, a
sroupeontaining Lepecidrella avca, L. cachi, L, cetrata, and
L. furaco exhibits plesiomorphic (aylinid) character states
including alack of mid-dorsal teeth on three or more peraconal
seginents, coxae 1-4 weakly processiforous below, and per-
aenpod dactyls less markedly elomgate than in other lepech-
inellid species groups.

About 35 described species, in4 genera, can be assigned
1q subfamily Lepechinellinae, all abvssal and bathypelagic-
epibenthic. At least two species are known from abyssal
depihs ofF Japan (Gama, 1981 ) Nong was recorded from
the Cascadia Abyssal Plain ofl ihe coast of Oregan by Dick-
insan and Carey { 19787, at least not in significant numbers,
and none was found in CMN amphipod matenial from ciber
North Amertcan Pacific deep-water sites,

Subfamily Apatylinae Rulycheva (Revised stamus)
(Figs, 1id); 16}

Anatylidae Bulycheyva, 1935 205,
Dexaminidac (Anatvlioae) Barnard, 196%a: 202
Dexaminidae (part) Barnard & Karaman, 1991: 260,

Type Genus: Anarvius Bulycheva 1955: monoiypy,

Genera: Kamehatylus Barmard, 1970b: 93 (revised sta-
tus .

Diagnosis: Smallaylids (3-6 mum), Body thin, Peracon
segments 5-7 and pleon scgments 1-3 variously carinate or
smooth mid-dorsally. Rostrum weak. Anterior bead lobe
shallowly excavate. Pigmented eye small. Antennae 1 & 2
short; flagella short, 4-5 segmented. Antenna 1, peduncular
segments 1 & 2 subequal: accessory flagellum vestigial.
Amenna 2, peduncular segments weakly setose,

Lower lip, inner lobes very weak,  Mandible: molar
rending o reducuon; left lacinia 4-dentate; palp lacking,
Maxilla I, inner plate with 2 apical sctag; palp slender,
Maxilla 2, inner plate slender.  Maxilliped normal; palp
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strong. 4-segmenied,

Cuoxae 2-4 relatively shallow, parrow, lower marging
wently excavate. Coxa | apering, subacule befow, Coxa 5
shallow.  Grathopods | & 2 slender, dissimilar in size;
propod, palms very oblique.  Goathopod 1. propod and
carpus relatively short. Goathopod 2, carpus elongate.

Peracopods 4 distinetly shorter than 3. mainly in hasis
and sepments 5 & 60 sepment 3 short. Peracopods 5-7 buses
dissimilar, lower lobes very small or lacking; segment 5 net
shortencd, longer than segment 6.

Pleon plaie 1-3 deep, hind comers obtose or rounded.
Uropods | & 2, ramni mediom, unequal, Uropod 3 short, ranii
SLOOL, MATEINS Spimose.

Telsonmedium shott, lobes deeply separated, converg-
ing distally, apices with single spine.

Coxal gills undescribed, but probably sac-like, unmodi-
fied, Brood plates undescribed, probably strap-like. Male
undescribed,

Taxenomic and Disteibutional Conumentary: To date,
the subfamily contains but 3 descnbed species in two closely
similar genera, of Indo-Pacific and wesiern Pacific affinives,
asdetuled below, The presentsiudy restores the group o the
subfamily stalus proposed initially by Barnard (19694),

Anafples Bulycheva

Anarvius Bulycheva, 1955: 204, onginal designation—
Bamand, 1969 202 (in Dexaminidas)
Arvlus {party Barnard & Karaman, 1991: 262,

Type Species: Anarylus paviovsii Bulycheva, 1935,

Diagnosis: Bodv mediwn, thin. Peracon, segmenis 5-7
andl plecn segments 1-3 carinate along dogsal margin (cf,
Arylus fevidessus), Rostrum medium strong. Anterior head
lobe shallowly excavate. Pigmented eye small, round,
Antennag | & 2 short Hagella 4-5 segmented,  Antenna 1,
peduncular segments 1 & 2 subequal; accessory fapellum
vestigial, Antenma 2, peduncular segment 5 longest.

Lower lip, inoer lobes presenl, moderule,  Mandible:
palp lacking: molar reduced, weakly triturative. Maxilla 1,
inner plate fused o base of owler plake, with 2 apical selac,
pilp 2-segmented. Maxilla 2, inner plale smail, Tacking
shrong pluinese inner marginal seta. Maxilliped normal, palp
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FI1G. 6. Anafylus pavievskii Bulycheva, 1955, Female (6-8 mm) Japan Sea
imodified [rom Bulycheva, 19558)

strong. 4-segmented.

Couxae 2-4 relatively shallow, narrow, slighily cmargmate
below. Coxa 1 tapering, subacure below, almost as deep as
coxa 2. Coxa 3 broadly amero-lobate, Gnathopods 1 & 2
slender, dissimilar in size {2 larger), carpus longer than
propod. paims very obligue.  Gnathepod 1, propod and
dactyl relatively shart, Gnathopd 2, propod and dactyl rel-
atively long, slender,

Perazopods 3 & 4, segment 5 shortened. Peracopods 3-
T wlightly dissimilar, segment 5 not described. Peragopod 7,
basis lacking distinet postero-distal process,

Pleopods not described, {not powerful ). Pleon plate 3
deep, rounded below, Uropods 1 & 2 not deseribed,

Uropod 3 short, rami heayy, lanceolare, margins sparsely
spingse(female). Telson medium short, lobes deeply sepa-
rated, converging distally, apices cach with single spine.

Coxal 2ills and brood plates undescribed.
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Anaryius paviovskii Bulycheva
(Fig. 16)

Arerylis pavlovskii Bulycheva, 1955: 206, fig. 6. —Buly-
cheva, 1957 104 —Tzvetkova. 1967 173,
Atvles paviovskii Barnard & Karaman, 1991: 262, fig, S0A,

Diagnosis: With the characters of the genus

Distribution: The monotypic species A, pavlovskif 15
known only from the Russian portion of the Tapan Sea (Peter-
the=Cirgal Bay), in medium depths (Bulycheva, 19553,

Taxenomic Commentary: As figured and descnibed
by Bulycheva (19351 and refigured by Barnard & Karaman
{1991, this species bears a combination of character states
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that are remarkably siinilar to those of Kemeharyluy, origi-
nally diagnosed a8 4 subgenns Of Aryfus, based on ihe
Hawaiian species £ nand (below). Regretably, Bulycheva
did not fully deseribe o gore the diggnosic characier siaes
of peraeopods 3-7, Until further matenal can be studied, the
diagnostic subfamily character stites are assumed tr be
similar to those of Kemarylus japonicus which occurs at
other localifies tnthe Sca of Japan,  The bwo geners appear
closely similar in described characier statzs. although the
type of Kameharvius 15 based on a species with all theee
presomites fosed.  Whatever wore studies reveal 1o this
regard, the name Aranvie s Bulycheyva 1955 would be g senior
synonyn and 15 thereloee retained here as a valid full zenus,

Kemehatylus §. L. Barpard, revised status
{see Figs, 1(dy [TAR)

Arvius (Komehatvies) ), L, Bamard, 19700 93 —Ledover,
1970b: 157 —Barnard & Karaman, 1991: 262,

Typespecies: Arvfus (Kameharving jprasi 1L, Barmard.
1970b: O3, figs. 48, 45,

Species: Kameharplus faponices (Nagata, 19610 £
pracessicer (Siviprakasam, 19700 K. rulearensis {Ladoyer.
19547

Diagmosis: Smuall. morphologically madified atylids.
Rostum short,  Eyes smmall. Perazon and pleon Jdorsally
weokly cannate or nearly smooth, Urosome segmends 1, and
lused 2-3 dorsally toothed; all three vrosome segments fusad
in the tvpe spectes. Antennae shorl, slender, flagells few-
sermented; accessory Dagellum lacking, Antenni 1, pedun-
cle 1 with posterodistal looth or process. Anienna 2,
peduncular segiments 3 & 3, inarging nearly smooth.

Lower lip lacking inner obes, Mandible: palp absent:
molar process meadium; spine row with 2-3 blades and
accessory setae; left lacinia 4-dentate, right lacinia bifid-
flabeltate, Maxills 1, inner plate with 2-3 apical setae; outer
platz with 10 apical spines: palp slepder, 2-semnented.
Maxilla 2, inner plate, inner margin subapically with single
large plumose se. Maxilliped, palp slender, shorened.

Coxae 1-4 short, shallow, lower margins rounded or
shightly incised. Coxa 1 subacote below. Coxa 5. anterior
lobwe simall, Goathopods 1 & 2 slender, dissimilar, probably
little or not sexually dimorphic. Goathopod |, propod shoster
than carpus, with antero-distal median tacial clusters of
pectinale setae. Onathopod 2, carpus slender, lanper than in
gnathopod 1

Peracopod 4 distinctly staller o size than peracopod 3;
segment 5 (ol both) small, muoch shorter than segments 4 &
6; dactyls short. Peracopads 5-7 subsimilar in size, bases oot
broadly expanded, lower hind lobes small or tacking; seg-
ment 3 nat shorfened, longer than segment O, bul not mark-
edly longer than sepment 4; dactyls short,
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Pleon plates 1-3 regular hind corners mucronate.
Pleopods not described, Uropods 1 & 2 slender. rami un-
equal. Uropoed 3 rami short, subsquil, marging spindss,

Telsonlobes deeply separated, diverging distally, apices
singly spinose, cuter marging bare, Coxal gills sac-like,
simple. Brood plates strap-like, not broad.

Malure male (Ledover, 1979%b)k Eye shightly larger,
antennal Nagella longer. than in temale.

Taxanomieal and Distributional Commentary. The
few described species of this genus are essentially ndo-
Facific in distribution. norhwards in the Pacific to southern
JTapan, but not yet recorded from the North American Pacific
cixist.  The species appear morphologically specialized for
A cryplic life styvle on coral reefs, in association with large,
seasile invertebrates such as sea lilies (Siviprakasam, 19700,

Kamehatylus jeponicus (Nagata)
{Fig. 174}

Arvlus Joponfcus Nagata. 1961 216, figs. 1, 2.—Nagata,
1965a: 202, fig. 19 —Barnad & Karaman, 1991; 263,
Jon Arvfus( Kameharvlus) faponices—Ledoyer, 19790 156
fig. TN

Taxonomic Commentary: The specics has been well
described and Dgured by Nagaa 1961-1965, log, o1} whose
fipures are parily reproduced here (Fig, 17A).  Nagata's
species conforms closely with the subgeneric dizgnosis of
Barnard ( 19700} that was based on the Hawaiian specics, K
neni.  However, m the Japanese species, the posterior per-
acon and pleon are more strongly cannated, urGsome seg-
ment 1is nol fused with segmenis 2 & 3, and the gnathopods
aremore slender, Despite these and olherminor differences.
the authors consider INagata's material from Japan conjge-
neric with that of Bamard, amd have broadened the generic
diagnosis 1 accommodate both species.

Ledoyer(1979b, log ¢it) described a very similar species
from the Moluceas Islands, Indian Ocedn, W wiach he had
perceptively assigned the name Atvles (Kamehatvlus)
Japonicus Nagalg, Ledoyer's lizures, reproduced here (Fig.
ITR), do show remarkable similarities (o those of Nagata,
inctuding ihe relatively small eye and excavate anterior kead
lobe, the postero-distal process of peduncular segment 1 of
antenna 1, and the enlused urosome segment 1. However, on
close inspection, his Moluceas malerial is seen to differ in a
nuinber of specitic teatures such asits weaker bod y carination,
shorter carpus of gnathopisd 2, und more Geule apices Of the
rami of uropod 3. Ledoyer's matertal is therefore regarded
herz a: a species different from A. japonicus Nagata, and
awails formal designation as i possible new @axon,

Distributional Commentary. Komehamyus japonicus
hys been recorded from Japanese waters mainly  {rom
Honshu and more southerly localitics (see surmpary of
perlinment Tieralure by 1slumary, 1994,
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FI1G. V7. Kamehatylus juponicis.
A. K. japonicus Nagala Female (3 - 5 mm)  Selo Intand Sea (from Nagata, 1960)
B. K. japonicus Ledoyer Male (3.4 mm) Moluccas Ids. {Trom Ledoyer, 1979).

DEXAMINIDAE Leach

Dexamimidace Eeach 1813/14: 432, —Stebbing, 1888 373,
—Gurjanova, 1951; 788.—Lincoln, 1979 448, —Bouslield,
1982; 212,
Dexaminidas tpart) Barnard, 1969; 200, —Bamard 1970
163, —Bellan-Santini, 1982 277.—Barmard & Karaman,
1G] 2600

Subfamilies: Dexamininae Leach; Dexaminos ulioge, new
subffamily; Polychariinae, new subtamily; Prophliantinae
Nicholls,

Dagnosis: Body small, stoul. compact, nod compressed,
Sexual dimomphism expressed in eyes, antenna, uropod 3,
typicallv in gnathopod 1, pleopods. and telson, Peragon seg-
ments 5-7 psually smooth above, occasionally with mid-
dorzal teeth andior dorso-lateral imucronations. Plessoma
and urosome, less oflen posterior peraeon, armed dorsally
and occasionally dorso-laterally with teeth or spines. Ros-
(rem short, Anferior bead margin rounded or acuie; may be
produced strongly as ocular lobe, Eves medivm to Jarge,
Antennae shon {female), Ancong 2 often reduced, nol
longer than 1. Antenna 1, pedoncular zegment 2 various;
gccessory fagelun minute or lacking,

Lower lip. inner Jobes usvally sironyg. Mandible, miolar
usually strong, witurating; spine row weak; left lacinia often
4-dentate; palplacking, Maxilla |, palp 1 -segrnented (rarely
2y puter plate with 7-11 apical spines; iner plate wiih 0-2
apical setse. Maxilla 2, plates variously reduced, often
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weakly setose, Muxilliped, mner plate reduced, with apical
setse onlys auler plate large, broad; palp varioosly shortened,
dactyl reduced or lacking (3-segmened},

Coxae 1-4 deep, shortest anteriorly, liwle {or not) in-
dented below, Coxa 5, brogd, often deep, Gnathopods, un-
equal, subchelate (rarely chelae); gnathopod 1 the smalier,
with short carpus, propod (male) strikingly notched or ex-
cavale anteriorly,  Gnathapod 2, carpus usally longer than
propod.

Peraeopinls 3 & 4 subequal, various, segments 5 & 6
vending toreduction in tength, and subchelation. Peracopods
5-7 subequal in length; bases typically unequally expanded,
trendding to lingatity; segment 5 normal, occasionally short-
ened, sepment & & dacryl oflen shoriened,

Pleopods short 1o medium. Pleon plates 1-3. hind comers
acuminate, often prodiced, Uropod 1, rami subequal, tips
spingse,  Uropod 2 moch shorter than |, outer ramus the
shorter. Uropad 3, rami lanecolate (ollen broadly), margins
varipusly plumose-setose, especially in male.

Telson deeply bilobate, lobes not diverging, apices
subtruncate. variously armed.

Coxal gills om pgpicopds 27 (6}, varionsly pleated, not
phyifoem.

Taxonomic Cominentary: Asnoted previously, Bamard
(19708, log, cifb combined a number of dexaminoidean
families (including Atylicag, Anatylidae, Lepechinellidae,
Prophliantidagt within family Dexaminidac. His decision
was based on the presence of one or more species deemed
intermediate in form {often on single character states only)
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KEY TO SURFAMILIES OF DEXANMINIDAE

. Peracopods Tundamentally sirple, not sobehelifonn; tewdy (esp. pleasome) vanously cannated or pro-

coesstferous; .. e e e e

3

—Peragopods viriowsly subchelifori: body {excepl urosome) smooth oo, L. Polycheriinae (p. 37 )

2. Eyes enonnous. located at end of interantennal lohe; coxa 3 shorl: anlenna 2 very short in female ., . .

e, Dexaminoculinae (p. 49}

—Eyes nommal, not at tip of interantennal lobe: coxa 3 normal, deep: antenna 2 Kide shorter than antenna

TiFemalel . o e e e e

...................................... L3

3. Budy carinated on urosome; peragopod 7, segments 4 & 5 broadened. swrongly setose; gnathopod |

propodd nol sexually dimorpbic. ., ... e

.................. .. .. Prapbliantinae (p, 531}

—Body carinated on pleon and urosmme; peracopod 7, semnents 4 & 5 not broadned or heavily setose

enathopod 1, propod typetally sexually dimorphie ..o L Dexamininae (p. 36

betwseen e tamilies ingquestion.  As noted elsewhere, this
philosophy of rasonomic fusion does not recognize the Dar-
winian evolutionary thesis that predicts “inlermediate”
morpholypes exising, al one e or olher, between all ex-
tant and past organisms,  Thus, we agree with Ishimar
(1993} that the presence of single taxa that appearto "bridge”
otherwize morphotarically discontinuous higher taxa docs
nol, alone, constitude a valid basis for merging of the perti-
nent higher taxa. The Bamardian classification is therefore
ol followeed bere,

In this study, pumencal taxonomic anal ysis(p. 56) swong |y
Suppotts recogniton of just two fan iy -level dexaminoidean
subgroops, the Atylidac (p, 1and the Dexaminidae {abkve).
The analysis further supports recognition of four disfiact
sublamily groopings within family Dexaminidae, as lisied
and keyed ahove.

Sublamily Dexamininae {revised)
{see Fig, 2ab)

Dexanininge (party: Bamard & Karaman 1991: 260,
Dexamininge Ishimam, 1987; 1412,

Type genus: Dexamine Leach, 1813714

Gencra: Dexamine Leach, 1814: 432, Devaminella,
Schellenberg, 1928 634, Paradexamine, Sichbing, 1594
210 Sebadexivs Ledoyer, 1984 56; Svndexamine Chilton,
1914; 332,

Diagnosis: Body generally toothed of processitercos
abive, not strongly compressed, Rostrum medium,  Eve
normal. Antennae regular.

Mouthparts typical of family; Lower lip, inngr lobes
variously developed, Mandible, spine row weak. Maxilla 1,
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oter plade with 10 %1 apical spines. Maxilliped, outer plate
large: inner plate distiner palp vadousty redoced, segmenls
3 & 4 zhortened or vestigial,

Coxae 1-4 resnlar, deep. 1 smallest, Coxa 5 medium,
Onathopods typically subchelate, occasionally chelate; car-
pus oot elongate. Gnathopod 1, propod sexusally dimorphic.

Perdeopdds nonmal, nod subcheliform nor elongale; seg-
ment 5 not unuzeally lengthened or shortened; dactyls me-
dium; peracopous 5-7 subequal in length, bases dissimilarin
form, yarously breadened; segment 5 normal.

Pleon segments dorsally and dorso-laterally carinate.
Plewn plates 2-3, Wind comers varouosly acuminate or pro-
duced,

Telson clongate, lobes deeply separpted, oot diverging,

Brood plates sublingar.

Taxonomic and Biogeopraphic Commentary: As here
detingd, the subtumily Dexamininae encompasses five gen-
era and aboul &0 species thal occur mainly in southern
oceans. Paradexamine, with more than 40 described spe-
cies, is essentially Tndo-Pacific, with outliers extending 1o
the Medilerranean, South America, and Japan,  The Japa-
nese fauna comprises ~8 described species (Ishimare, 1994},
all confined o Kyushu and the southern archipelagos; none
reaches northern Honshy, and o0 member of the genps
reaches the Proific coast of North America. Sefadexing is
monotypic in New Caledonta,  Svndexanine contains 6
species, in Btoral walers of New Zealand and scuthern
Australia. Dexaminella, containing 3 species, is confined to
the northwestern Indian Ocean and Red Sea.  However,
Dexamine, with only 3 recognized species (Bamard &
Karmnan, Y991} is confined W the boreal and lemperate
North Aldante region. extending southward along castern
shores ta the Mediterranean and Senegal, and along western
shores (0 (he Middle Allandic States and Chesapeake Bay,
Members of this subfumily have yet (0 be recorded authen-
ticallv from the Worth American Pacific region and are nit
treated futher in this study,
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KEY TO WORLD GENERA OF DEXAMININAL

. Grathopods cheliform; maxiliiped palp various, vsually small to vestigial . ... Sebadexins Ledoyer.
—Gnathopads subchelifonm, maxilliped palp 3-4 segmented .. ....oo oo e 2
2. Pleon seymenrs distinguy carinate mid-darsally andior dorsa-laterally, integument nomal . .. ... 3
—Pleon seements indistinetly or not carinated, integinent often thick, heavy ... ... R N
3, Pleon segments |-3 carinate laterally and dorsally . .o oooo o Paradexamine Steblbing
—Plaon zegments cartnated dorsally only oo e 4.

4. Maxiltiped palp 3-segmented oo oLl

.................... Dexuminefla Schellenberg

—Maxilliped patlp 4-segmented. .. ... .. e Dexamine Leach
5. Uropods | & 2, inner rami reduced: peraeoped 6 massive .. .. ... oo e Drelkoryle 1. L. Bamard
—Uropods 1 & 2 nommal; pergeopiuds 5-7 subegual, & not massive ... ... Syndexcmine 1. L. Bamard

POLYCHERIINAE, new subfamily
{See Fig, 2ol

Dexaminidae (part) Stebbing, 1906 514, —Rarnard, 1969
200.—Lincoln, 1979; 448 —Bellan-Santini, 1982: 212, —
Barnard & Karaman, 1991: 260,

Type Genws: Polvcheria Haswell, ER79: 345,
Generic Content: Triraery Bogck, 187600 317,

Diagnosis: Body smooth, carinale (weakly) only on
urozome. Head: rasirum very seak or absent. Antenor head
labe variously roundeid. Eves pigmented, large. Antenmae 1
& 2 medion, subegoal, Nagells osually setose. Antenna 2,
peduncular sepment 4 longer than 5 Accessory flagellum
lacking.

Upper lip. epistonne weakly produced antertorly. Man-
dibular molar, left and right sides unequal. Maxilta 1, onler
plate with 7-9 apical spines, Maxilliped pakp 3-, or weakly
d-seamented. Coxa 1-7 shallow, variously bifid or acute
below. Gnalthopods slender, dissimilar in length;, weakly
subchelate.

Peracopods 3-7 delicately prehensile (sobchelate, or
pseudo-carpocheiate), segment 4 elomgale; segments 6 and!
or 5 shortened, Peracopods 3-7 subsimilar, bases sublinear.
segnent 7 and dactyvl often reversed,

Pleopods mediun, peduncle and rami not powerful.
Pleon plates 1-3 , hind corners inucronate. Uropod 1, rami
subeguat,  Uropod 2 short, rami unegoal.  Uropod 3, rami
lancealate, margins setose (malel. Telsan lobes elongate,
decply separafed. marginally spinase.

Coxal gills weakly pleaed, on peragopods 2-7, Brod
plates sublincar, strap-like,
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Species of buth Tritgera and Polycherio are commensal
mainly on sponges and colonial unicates (Vader, 1969),
clinging upside down in small pits excavated in surface st
of host, and feeding in the fashion of ampeliscoideans.

Tazxenomic and Dstributional Commentary: The
subfamily presenily conting (wo genera, Polycheria and
Tritaeiq, nol very closely refated (p. 5373, charactenized by a
trend o prehensility (subchelation) of perazopods 3-7. The
peracopads of Triraeta are carpochelate (hig. 28). About 20
species of Podvekeria are known. most from iropical and
warmn femperate Indo-Pacific regions. Three species were
previously described fiom temperate waters of the Asiatic
Pacific coast (Bulycheva, 1952; Hirayama, 1984) and onc
fromn the Pacific coast of North America (Calman, 1598;
Barnard, 19690), Trirgeta containg only Lwo species (many
synomynies), both inthe northeastern Adantic and Mediter-
ranean regions (Lincoln, 1979; Belan-Santini, 1982).

The phyletic relationships of sublamily Polycheriinae
arc with the Dexamininae {p. 36; fig. 2(a) ). Thus, males of
the more prinitive genus Tritaeta retain (he distinctive dex-
aminid dorsally notehed fonn of the propod of grathopod 1.

Pulycheria Haswell

Polveheria Haswell, 1879:345.—Stebbing, 1906 1519, —
Holman & Watling, 1983 221 —Thurston, 1874: 18—
Barmard & Kuaraman, 199]: 271,

Type Species. Polvcheria renuipes Haswell 1879,

Species (North Pacific region). Polvolieria osbomni
Calman 1898; P. caringta, new species (p. 420, P. mixillae,
new species (p. 44, P amakusaensis Hirayama, 1984a; £,
orienralis Hiravama 1984a; P japonicus Bulycheva, 1952
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KEY TO GENERA OF SUBFAMILY POLYCHERIINAE

I. Peraeopods 3-7 prendo-carpochelate (carpus expanding and strongly spinose distally, propod lacking

palm}; antennal agells smooth; grathopod 1, propod markedly sexually dunarphic .

oo oL Trilaeta .

—Peracopods 3-7 distnctly subchelate (propod with distal palm, carpus ool exparding dictadly): anlennal
flagella strongly setose: gnathopod 1, propod nal markedly sexually dimorphic. . Pelvefreria (p. 37}

Diagnosis: Body stout. broadest at peraeon segiments 4
& 5, mid-dorsally carinated an urisome segment | paired
dorsa-lateral ridges or small spines usually present on fused
urosome segments 2 & 3, Head: rostrum very weak: aoterior
head lobwe variousty rounded; eves Jarge, sexwally dimorphic.
Antenna [, Nagella usually strongly setose.

Lower bp, inmer lobes well developed. Mandible, 1l
atd right molars dissimilar in size.  Maxilla 1, outer plate
with 7-9 apical spines. Maxilly 2, apical setae weak.
Marxilliped, palp 4-segmented.

Gnathopods very weakly subchelate. Coathopod 1,
propad not sirikingly sexnally dimorphic; palmar margin
shart {0 obsolescent.

Peracopods 3-7 delicately subchelate; dactyl shiort, clios-
ing on short fixed finger; segment 5 short, not expanded or
strongly spinose distally, variously shorer or longer than
segment 6. Peracopads 5-7, bases sublincar (inay be shehtby
brevadened in peracopods 5 & 6).

Uropod 2. outer ramus wsually the shorer,
ifemale), rami varioosly uneqnal,

Telson lobes variously fused basally, marging spingse,

Sexual dimorphism stron gy expressed in eves, aniennae.
pleopads. and uropod 3,

Uriyprnt 3

Taxonomic and Distributional Commentary: North
American Pacific specics dilter from Asiatic Pacific species
inseveral character states, mostly apomarphically {pp.61-62
and key below). Both groups differ from the generally more
primitive species of the sputhern hemisphere as exemplified
by the P, gntarcrica complex of species (Holman & Watling,
loc, cit). Spectes of the North American study region are
characienized by: maxilla 1, vuter plate with 7 {vs, 9) apical
spines; maxilliped palpshort (vs. medium); coxa | acute {vs.
rounded) below; gnathopod palmar marging distingt {vs,
absolete); peracopods 3-7, sezment 5 shorier (ve, longer}
than segment 6; uropod 2, inner ramus (vs, cuter ramus) the
shorter; uropod 3 (female), rami subegual (vs. unegual k; and
telson lobes more strongly fused basally, These differences
point o the necd for anextensive revision of the genus, based
on re-examinalion of species world-wide, thot is beyond the
scope of the present study

Polyeheri asborng Calman
(Figs. 18,19, 20

Polycheria osborni Calman, 1898 168, pl. 32, fig 2.—
Skogsherg & Vansell, 1928: 268, figs. 1-76,—Barmard,
1975; 363, key + lig. 55.—DBarnard, 1969a:103.—Barnaid,
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1968h: 200, fig, 25z, —Staude, 1987: 382 + key —Barnard,
19700 38 —Barnard & Karaman. 1991; 272 (st
Polycherin antarctica (Stebbing, 1875): Stehbing, 1906
520 {parth.—Alderman, 1936: 63.—HBarnard, 1934a: 21,

Material Examined (CHMN collections, Ouasa);
SE ALASKA! Stitka region. Slocum Pr., ELB Sty S4B4,
under biabders, July 27, 1980 - 1 female ov (slide mL .
BRITISH COLUMBLA-
CQueen Charloue [slands: none taken at outer coast siies,
North Cenwral cogst: Oval Bay, suef shore at LW, ELIR Sin
HIO, July 12, 19654 - T female br. 1T {slide mi.), 2 other
fermales,
5. end Vancouver It Ucluelet, outer coast. J. Macoun coll,,
July, 1909, (identified inttially as P. renuipes Haswell) - 1
lot dricd specimens.
Barkley Sd. region, ELB Sms, 1975-76:
Taylor 1., Trevor Choannel, ELR Stn. P5bc. on ascidians and
sponges, LW, July 25, 1975 - ¥ female br [ (4.5 i) (shde
mitk: | female ov (5.2 mm) (shide mt )y 2 female ov. (4.5, 4.8
o} (slide ints )y [ mule many specimens.
Kirby Pt., Diana |, ELB Stn. P17d, o sponges and ytunicates
fronn rocky walls of surge channels, LW and sebiidal, Aug,
6. 1975 - 1 female ov, (5.8 mun) (slide m1 - fig'd specimen;;
| mate (3.7 mum) (slide m- fg'd specimen), 2 subad, males
(4.3 4.5 mmd; | subad. female (4.2 mm) (slide mt.); several
other specimens.
Bordelais 1stets, mout h af Trevor Ch,., ELB S, P20c, from
sponzes and tunicates onrocky walls ol surge chapoels, Avg,
9, 1975 T female ov. (6.0 mim) (slide mt. )2 subad. males{ 5.0
wun, 3.8 mm)
Edward King |, Taylor I,LELB Stn B28a, under boulders at
LW, July 10, 1976 - 1 female ov, (5.0 mm) (shide mLy; 1
feamale br. 11653 mum b {slide int,); several other speci-
mens, mostly sobad, females.
WASHINGTON-OREGON: No specimens were found in
teollections from apparemly suitable habitats at localities
along the outer coast (see Bousfield & Jarrew, 19510,

Hagnosis. Female ov. (5.8 mun);, Urosome 1, -
dorsal carina low, weakly loothed behind,  Eye mediom,
covering anterior balf of head, polden brown in colour in
fresh materal. Anterior head lobe broadly rounded.  An-
lenpa 1, segment 3 short; Magellum 204+ segmented, mader-
alely sctose. Antenna 2, flagellum 18-segmented.

Iandible, spine row with 2.3 shorl blades, Maxilla |,
inner plate with 1-2 apical setac; ower plate with 7 slender
apical spines: palp shorl, Maxilla 2, plates small weakly
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FIG. 18. Polycheria osborni Calman. Kirby Pt., Diana L., Barkley Sound. Female ov (5.8 mm).

phunose-setose. Maxilliped, outer plate with 12 innermar-  Grathopod 2. propod more stender, shorier than carpus.
sinal spines; palp shorter, dacty] thick, palm shorl but distinct, slightly exceeded by closed dactyl.

Coxa I sharply acute anteriorly: c0xa 3, Anlerior process Peracopods 5-7, segment 3 shorler than segment 6,
elongate, length > 3X basal width, Gnathopod 1, carpus and  Peracopads 3 & 4, basis slightly hroader than distal sog-
propod subequal inlength, carpus proximally deepest; dactyl  ments.  Peracopods 5-7, bases sublinear, not broadened;
slender, projecting > 50% of its length beyond short palm.  segment & shorter than in peracopods 3 & 4.
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KEY TO NORTH PACIFIC SPECIES OF POLYCHERIA

L. Urosome segntent 1 posleriony extended. partialty concealing fused urosome segments 2 & 3: peraco-pads
3-7, sepment 5 not shorter than &; woped 2, outer ramos shorer than inner; maxills 1, outer plates with 9
apical spines: maxifla 2, inner plaje, inner margin setose {Asiatic Pacifich . ... ... ... e N

—Urosome segment 1 not extended posteriorly, hased of urosome segments 2 & 3 open; peraeopods 3-7,
segmeni 5 shorter than 6 ureped 2, inner tamus the shorter; maxilla 1, curer plate with 7 apical spines;
maxilla 2, inner plate with weak apical selae oaly (Narth American Pacifich.. .. ... oove i1 4,

2. Gnathopods 1 & 2 subchelate, palm distinet: peracopod 5, hasis cxpanded, length < 2X width ... ...,

............................................

.......................... P japonicas ( p.44)

—Gnathopods 1 & 2 nearly simple, prupu:] palmar marging very short or obsolete; peracopad 5, basis sob-

lingear, lengih = 2X width ... oLl L

,,,,,,,,,,,, kB

3. Peragopods 6 & 7, sepment 6 distinctly shorter than segmend 5; pleon phae 1. bind corner rounded

...................... F. amakuiaensis (f, 4@}

—Pi,r.teupods G& 7, sepmenis 5 & 6 subequal 1 length: pleon p]al;, 1, hmd CoNmer acuminate ... ...

.......................... P, orientalis (p47 )

4. Eye medium, covering anterior half of head: gnathopod 1. dactyl fong, extending =509% of its length bevond
palm; coxa 3, anterior process stromg, length =3 X busal width; wlson, lateral margins with 7-8 spines

..........................

..............

....................... P, oshorni (p. 38)

ing 34 widih of thIﬂ wnathopod 1, dactvl medium, exiendinge 50% of 1 length beyond

pﬁlm coxa 3, anlerior process medium, lengih 2-3 X basad width; 1elson, lateral margins with 3-6 spincs

5. Antenna 1 stroagly setose postertorly on Magelum and peduncolar segment

2, gnathopod 1, propod

distinctly shorter than carpus, dacty) basally broad, thick: coxa 3, antenaor process inediom. length = 2X

basal width . .. ..o L

........................... P. carinata (p.42)

—Antenna I, flagellune and mdumuhr sepment 2 moderately o weakly setose posieriorly; prathopod 1
propod and carpos subequal tn length, dacty! basally slender; coxa 3. anterior process short, length < 2X

basal width . ... e

...................... vooo Pomiviflee (p. 44)

Pleopods medium, rami - 12-segmented; pleon plates |-
3, hind comers squarish or obtuse, Uropods 1, peduncie,
amerior (outer) margin richly setose, apicad spings of rami
elongate. Uropod 2, inoerramus the shor, inner margin with
2 medial long spines. Uropod 3, outer margin shorter, ouler
margin 4-3 spipose.

Telson, Iobes slender, basal 1/4 fused, margins with
7-8 short spines, apices acule,

Male, (5.0 mm): Eve very large, broadly reverse-
reniform, covering 5/6 head width, Anicnnae 2 Tonger than
golenna 1, brush selse present on the posterior margin of
peduncular segmend 2, antenna 1, and the anterior margin of
peduncular segment 3 & 4 of antenna 2; Magellnn lacking
Teeding setae,

Grathopod 1, propod more slender and palm virtwally
lacking; gnathopod 2, propod longer and more slender, and
palm very much shorier, than in female.

Pleopeds, peduncles strang, massive, neurly 2X longer
ihan in female; sphit-tipped clothespin spines on 3-6 proxi-
mal segments of inner ramus, Urosome, inid-dorsal canoa
elevaled, nol nucremate behind; fused urosome segments 2
& 3 with mid-dorsal notch. Uropod 2, inner margin of
peduncle with a few plunose sciac; inner margin of inner
ramus with 3 slender spines, Uropod 3, outer camus slightly
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Lhe shorter, outer margin with a few spines, atl clber marging
{of bath rami) heavity plomose-setose,

Telson relatively shorter, broadest inedially, lobes more
deeply separalod, wbrEing less spinose han io female.

Distribution: Commonly encountered in lests of
Amaroucium (Skossbere & Vanscll, 1928), from Central
California nonth o British Columbia and southeastern Alaska;
guestionably southward 1o the Guif of Califorma and
Galapagos. The probability is high that P. oshorni s a
compler of sthling spevies over such a broad geographical
range.

Taxonomic Commentary: The female of the present
maiertal compares closely with the oniginal Agores of Calman
{fig- 19, above) based on material from Puget Sound. Par-
ticwlarly diagnostic of the species is the small palm of
gnathopod 1, gready excecded by the dactyl, The species
Polvcheria antarctica  (Stebbing, 1888), described origi-
nally from sponges in the Antareiic and ANZAC regions, 15
notatrue synonym of P eshorad, butis adistinctive species
thad exhibits generally more plesiomorphic characters stakes
i{p. 49, fig, 25),

40



F1G. 19. Polycheria osborni Calman. Kirby Pt, Diana I, Barkley Sound. Male (3.7 mm)
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FIG. 20, Polycheria osborni Calman. Female ov. (7.0 mm) Puget Sound
{modified from Calman, 1898}

Palyeherin carinaia, new species
(Fie_ 21}

Material Examined:
BRITISH COLUMBIA:
Mainland coast: Athlone [, ELB St H33, under boulders,
LW, Ang. 7, 1964 - 1 female oy (5.8 mm ) Paratype (stideml,)
CMN Cat. No. NMOC1994.0392; 2 additional femates,
5. end Vancouver [ Taylor 1. Trevor Chaonel, ELB Stn.
PSe, from ascidians and sponges beneath boulders, LW, July
231975 - 1 female br. 11 44,0 num ) (slide me ),
McCaulay P, Victoria, B.CL GWO'Conpel dive coll.. Aug.
26,1976 - | female ov. (4.0 mm) Holotype (shide mt } CMN
Cat. No, NMCC1994-0390; 6 female, 1 subadultinale spaci-
mens, Paratypes, CWIN Cat, No, NMOC 19941381,

Dlagnosis. Female br. THA.0 mim). Urasome segment 1
and fused segments 2 & 3 dorsalty and dorso-laterally sharp-
Iy ridged or keeled, not acuminate behind. Eve large, red in
bfack {in alcoboll, covering anterior 34 of head width.
Anterior head lobe very broadly munded. Anlennae subeqgual,
flagelia and distal pedoncular segiments richly armed with
longish food-gathering (feeding) setae.

Mouthparts typical of N, American generic subgroup.
baxilla 1, outer plate, apical spines relatively long, palp
short, Maxilla 2, outer plate, apex subtruncate, weakly
setase. Maxilliped, palp very shor, dactyl simall: ooier plate
with 10 inner marginal spines.
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Coma 1 acutely produced anteriorly: coxa 3 moderately
produced, length= 2X bazal widih; coxa 4 blunt, rounded in
front. Gnathopod L, propod relatively short and deep, lower
margin with  several stiff setag; palm very sbori, dactyl
normal slender (in paratype), lurge, heavy, basally thick or
broad, apparently abrormally developed in halotype.
Gnathopod 2 more slender, carpus and propod subequal in
length, palm very shorl,

Peracopods 3-7, segment 5 shorter than segment 0.
Peraeopads 3 & 4, basis relatively beavy, broader than distal
segments,  Peraeopods 5 - 7, bases narrow, slightly broad-
encd in AL sepnent & wilth relatively simong antero-distal
closter of setae.

Pleepuds tediun, rami 12-14 segmented. Pleoo plates
2-3, hind corners squarish, nol acuminate; pleon 3 sgtosg
below. Uropod 1. peduncular antericrly line with setae; rami
clsely subequal apical spines not clongal.e, Uropod 2, rami
much longer than peduncle, apical spines short, Uropod 3,
outer ramus slender, length aboot 80% inner ramus, outer
margin with 2-3 short spines, othe mmarging spinose,

Telson lobes narrowing distally, tused in basal 1/4. outer
margins with 5-6 smabl spines.

Distribution: Known frmn Southern Vancouver 1, north
i Alhlone [ oentral B, C. coast. Hosl unkiown.

Taxenomic Commentary:. The species isclosestia P
mixiflae in most character states, but isdistinguished mainly
by features of the key (p. 400,
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FIG. 21. Polycheria carinata, new species, McCaulay Point, B. C. Female Br, 11 (4.0 mm).
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Polycheria mivillae, new specics
{Fig. 22)

Material Examined (CMN collections, Oitawal:
BRITISH COLUMBIA;
S.end Vancouver L Diana 1, Kishy PL, R_ Anderson coll.,
from sponge (M ixila incrusiaas) June 25,1976~ 1 female
br 11 (4.0 mm)} Haolotype (slide mt), CMN Cat. No,
WMCCT1994-0393; 9 other females, Paragypes. CMN Cat.
Mo, NMCC1994.03095.
Bordelais Islets, entrance (o Trevor Chatnel, ELB Stn, P20,
LW, in sponges and twunicates {undet) collected fromm rocky
walls of surge channels, Aug, 9. 1973 -1 female br, 17 (4.0}
mmislide mi. ).

Diagnosis. Fonale ov, (5.0 mmn). Urosome 1, dorsal
carina low, not produced posterionly. Urosome segments 2
& 3, caripac or ridges inconspicuous,  Head relolively
shalkow, anterior bead lobe strongly rounded, Eves very
large, ovate, weakly faceted, covering anderior 3/4 of head.
Antennae subequal, slender. Antenna 1. segment 2 posiera-
distally with longish setae: segment 3 shost, flagellom - L6-
sepmented, moderately srongly setose, setae long. Antenms
2 Ragellum 3-segmented,

Lower lip broad, inner lohes lorge, Mandible, sping row
with 2-3 blades. Maxilla 1, inner plate with 1 apical seta:
outer plate with 7 slender apical spines: palp short, Maxilly
2, innerplate sinall, weakly sewose apically; outer plate. apex
subacute, Maxilliped palp shor, dacty! stout; ooter plate.
inner marein with 7-8 weak masticalory spings,

Coxa 1, anferior process short, with 2 apical setae. Coxa
3, anterior process relatively short, with single apical scta:
coma &, anterior Wobe roonded. Grathopod 1, kasis lacking
hind marginal setaz; propod shorter than carpus. lawer mer-
zin distally with 5-6 slowm sees palm shon, exceeded by
nearly 30% of slender dactyl when closed. Gnathopod 2
slender, propod much shorter than camus, palm distiney,
barely exceeded by simple dactyl.

Peraeopods 5-T, segmem 5 shorier (o1 nof longer) than
segment &, Peraeopods 3 & 4, basis heavy, broader than
distal seginents.  Peracopods 5-7, bases sublinear, very
slightly broader in peracopads 5 & 6; segrnent 5 shorter than
inperacopods 3 & 4 coxa 7 produced posteriorly. subacute.

Pleopods mediun, runi - 1317 :egmenied, Pleon plates
1-3 broad, hind comers squarish or obtuse.  Uropod 1.
peduncle, anterior margin strongly selose: mami slender,
subequal, apical spines elongate. Uropod 2, vami longer than
peduncle, inner cgunus shorl, inner margin with 2 longish
slender spines. Uropod 3, inner ranus with inner marginal
spines and a few setie; ouler ramus shorler, ouler margin
lined distally with 3-4 short spines.

Telsoo lobes basally one-fourth fused. nammowing dist-
ably, margins distally with 4-6 short spines, apices acale.

Coxal millslarge, sac-like, weakly pleated. on peracopods
2-3, smaller on peracopods 6 & 7. Brood plates sublinear.

Mature male undescribed.
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Etymology; The root nwme refers e the genos of
sponges. Miviffy, with wlach the amphipod species appears
1o b commensally dssociated.

Distrihution: Known only from the Barkley Sound
region of Yancouver [ Commensal oo Demnospongia
(Mivila imcrusianm

Taxonomic Commentary:  The species ts closely
refated o carinary within Lhe North American taxonomic
complex of specics. Pomivillae is distingoished from it by
churacters provided in the key {p. 0], by the somewhat less
stronglv reduced pulp of the maxilliped, and by (he mare
selpse maer ramus of uwopod 3,

WESTERN PACIFIC SPECIES OF POLYCHERIA.

The pringctpal chiracter states of the theee species ol
Falycheria, proviousty described and figured from e west-
erm Pacific region, ae here summarized lor incluzion in
analysis of relationships of the Norh American Pacife fauna
(see alse Table I01, and Fig, 314,

Pulycheria faponica Bulycheva
(Fiz, 231

Falveheria japonica Bulveheva, 19522 233 —Bamard &
Karaman, 1991: 272

'Taxonomiccommentary: The origingl descripiion and
fiirures were based on a male specimen, bul pertinent non
sexual character sifes are here sunumanzed:

Fuscd urosome scgmenis 2 & 3 bearing small dorsal

spines and paired lateral ridges, anere-taterally masked by
postenicr projection of urosome =egment 1. Antenna |,
puiuncubar segment 3 longer than adjacent flagellar seg-
mEnks,
Mandible, left and right molars unegually reduced. Maxilla
L. cunter plate with 9 apical spines: palp large. Maxilla 2,
inperplatesirongly selose. Masilliped, palp medium, slightly
exceeding tall auter plalc.

Coxae | & 2 anteriorty rounded belowve, Coxa 3 lacking
anterior process,  Cnathapod 1, propod relatively short,
deep; palin Targe, nol exceeded by dactyl,  Gnathopod 2.

- prapad slender, subequal in length to carpus, palm distinct.

Peracopods 27, sepmeni 3 larger (ool smallery rhan
scgmient 6; bases sfoul, somewhal broadened.

Pleon plates 2-3. hind cormers acuminate. Uropod 2,
outer ranus the sheater, Uropod 3, ouier ramus the shorter.
oulermargin spinose. Telson lobes narrowing distally, fused
in hasal one-sixih, margins weakly spionose.
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FIG. 22, Polycheria mixillee, new species. Diana L, Barkley Sound. Female ov (5.0 mm)
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F1G. 23. Polycheria japonica Bulycheva. Male (5.0 inm). Peter-the-Great Bay.

Polycherin amakuseensis Hiravamng
(Fig, 24B)

Polveheria amakusaersis Hirayama, 19840: 194, fips, 106-
{08, —Barpard & Karaman, 1991: 271, —Ilshinam, 1994;
43

Tuxonomic Commentary: Hirayama' s descriptions anl
ligures {log, cil} pertain essentially w8 wmale specimen, but
pertinent gon-sexual character states are here summarized:

Fused urosome segmentz 1 & 2 witht paired lateral
ridges, basally masked by posterior projection of urasome
segment I Antenna I, peduncolar segiment 3 tonger than

AMPHIPACIFIC A VOILL [ N, 3 OCTOBER (5, 1994

adjacent flagellar semnent; flageilar sewation probably as in
F.orieniafis.

Mandible, Teft amd right molars uncgualiy redoced.
Mazxilla 1. outer plate with 9 apical spines: palp long,
Bfaxilly 2, wnner plate with strang medial setse. Maxilliped
palp medium, about as @ll as ouler plate.

Coxae 1 & 2 rounded below, Cosa 2 rounded anteriorly,
Cinathopad 1, propod subovate, lacking palm; dactyl shost,
strongly curved, Graihopaod 2, propod slender, shorter thin
carpus, palen amd dactyl short.

Feracopods 3-7, segment 5 larger {nod smaller) than
segtnent 6; bases [itle broader than distal segmensexceplin

peraeopoad 3.
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FIG. 24, Polycheria species, West Kyushu, Japan, (after Hirayama, 1984}

2. P. orientalis Female (4.5 mm).

B, P, amakusaensis Male (4.5 mm),

Pleon plaies 2-3, hind corners acominate. Uropoad 1,
ramni subequal, Uripod 2, outer ramus the shorer, Uropod
3. outer ramus slighfly the shorer, ecutor margin weakly
spinose. Telson ohes of female not described (probably as
In £ orientalis),

Polycherin orientalis Hirayama irevised status)
{Fig, 244

Polvchieria atofii orientalis Hirayama 1984a: 187, (igs. 101,
103105, —Barpard & Karaman. 1991 272 —Ishiman,
1Ok, 43,
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Taxenomic Commentary: The pertinent 1Axonimic
character states of Hiravama's description and figures, based
o0 a female specimen, are summarized here:

Fused vrosome sepments | & 2 (one illusiralion shows
aninier-segmental line ) with senall spines and paired lateral
ndges, based partly muasked by posterior projection of uroscme
. Anleona |, peduncular segment 3 longer than adjacent
flagettar sepment: flagefivm richly anned with feeding selac,

Mandible. lefl and rght molars not shown, probably as
in P amakusaensis Maxilla 1, outer plate with 9 apical
spines: palp lurge, Muxilla 2, inner plate marginally setose,
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F1G. 28, Polycheria antarctica species complex 1. acanthepoda Thurston.

2. dentata Schell. 3. gracilipes Schell. 4. nndus Holman & Watling.
{modified from Holman & Watling, 1983}
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Maxilliped. palp slightly exceeding 1al! outer plate.

Coxae |, 2, & 3 rounded sntero-ventrally. Goathapod 1,
propod and carpas subequal: palm sho, barely cxceeded by
dactyl. Grathepod 2. propod shorter than carpus; palm
smalls dacivl vory small. hook-like.,

Peracopods 3-7, segment 3 litte shortened, distinctly
longer than seament 6 bases sublinear but broader than in P
amilku saensis,

Pleonplate 2-3. hind corners acuminate, Uropod 1, raimi
subequal. Uropid 2, cuter ramus the shorter. Urepod 3,
auerramus the shomer, omlermarginoweakly spinose, Telson
lobes tong, narrowing disially, fused i basal nne-cighth,
marging weakly spinose.

EXTRALIMITAL SPECIES

Polycheria antarctica (Sichbing b
(Fig. 25}

fexamine antarctica Stebbing 1875; 154,

Triraeta anaretica Stebbing 1938: 451

Polveleria amarciica Sebbing, 1906: 524, figs. 90, 61,—
Schellenberg, 1931: 214 —Thorston, 1974: 18, —Holman &
Wading, 1983: 221, Digs. 69 {including fonns geanthopodu
Thurston: dentata Schellenberg gracilipes Schellenberg; nuet-
ws (Holman & Watling),—Barmard & Karaman, 1991: 27].

Taxonomic Cormmentary: Pertinend axonomic char-
acter states frotn an assemblage of “formae™ of P. ararciicg
{cf. Holman and Watling, 1983), restored as distinet species
ol the ameareticg complex by Barm-anl & Karaman (Jge, cit),
privide brivider perspective (o the analvsts of North Pacific
species relatdonships (p A1, Ag. 315

Fused urosome scgments 2 & 3 dorsally with 4 spines,
and paired lateral ridges. Urosome | with low dorsal carina,
nit produced postero-laterally w conceal base of urosone 2.
Antenng |, peduncolar segment 3 slighly longer than adjy-
cent flagellar scyment: antennal flagella setose.

Mandibular molars prohably upequaltly reduweed {cf
illustration of Stebbing, 19061, Maxilla [, outer plae with 9
apical spines; palp medium, glightly shorter than auter plate.
Maxilta 2. inner plate with sparse inner marginal setae,
Maxilliped, palp little reduced. exceeding 401 outer plate.

Coxae | & 2 rounded below. Coxa 3 with strong antero-
ventral process, Gnuthopod 1, propod slender shorter than
carpus; palm inedium, fitle exceeded by dactyl, Gnathopod
2. propod shorler than carpus, palm eelatively larpe, not
exceeded by dactyl,

Peraeopod 3-7. segment 5 reduced, shorter than f: bases
sublinear, little broader than disal segments,

Pleon plate 2 & 3, hind comers weakly acumninate,
Liropod 1, ingter ramus distineily the shorter. Uropod 2, eami
ubwegual. Uropod 3. ourer ramus moch the shorer. poter
margin nearly bare. Telson, Iohes clongate. separated nearly
to base, margins distally hare or weakly spinose, apices cach
wilh spine,
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DEXAMINGCULINAE, new subfamily
tsee Fig, 20hiz2a)

locertae sedis. Barnard, 19694 480, Gz, 173a.
Dexaminidae (part) Ledoyer, 1979: 65 —Lowry, 1981 190,
Prophliantnae Bamard & Karaman, 1991; 273 {kev) (part).

Type genus: Dexaminocufus Lowry 1981 191, {Sphaer-
oplfithahnus Spandl. 1923,

Diagnosis: An Indo-Pacific monolypic group. of unu-
sual morpholozy. abeut which little is known except for the
studies of Lowry (g, ¢t

Body smeoth or weaklv wathed on peraeon. Plean
segmenls and vrosome 1, cach with mid-dorsal catinanon
and posiero-lateral marginal teeth or cusps. Urosome sep-
ments | & 2 ridped mid-dorsully and mid-laterally. Rostrum
medivm. slender. Eve large, on prodoced luteral cephalic
Wohe. Antenna 1 eleagate {both sexes). accessory Aagellum
vestigial. Antenna 2 very short, flagellum vestigial (female);
glongate. with peduncular brush setae (male),

Mouthparts pearly regularly dexaminid. Mandibular
molyr trituratve, blades few, Maxilla 1, outer plate with 11
apical spines.  Maxilla 2, plates not slenderized.  Max-
illiped, inner plate small; palp 3-scgmented (femalze).

Coxae 1-4 mediwm, unegual. 3 smallest (allowing for
respiratory current exil?), lower marging crenolate andfor
setose. Coxa 5 laree, anierolobate.  Gnathopods dissimilar
i0 sz and form, distinctly subchelate. Gnathopod 1, propad
sexually dimorphic, somewhart a8 in the rypical dexaminicd.
but with the dorsal notch reduced to a shatlow depression,
and the patm deeply excivite, rather than convex, Perugopods
3-7 slender, regular inot subchelate); peracopod 5 slightly
the longest, Peraecpods 5-7, bases dissimilar, varipusly
broadened and lohaie below: segment 3 nol shortened;
dactyls slandet,

Pleen plates large; pleon plates 2 & 3, postero-ltateral
margin wothed, hind corners acuminaled, hooked. Pleopods
not described. Uropeds [ & 2 larpe, regular; oropod 2 short.
Uropod 3, rumi large, broadly lanceolate. Telson larjre,
clangate. lobes not diverging apically.

Coxal gills and prood plates not described.

Species: Dexaminoculus aciitipes Ledover, 1979 (Mada-
Bascary; D. cavimaans Ledoyes, 1982 (Maudagascar); and D.
groebbeni (Spandl, 1923} (Lowry, 1981) (Madagascar o
Australia),

Taxonomic and Blogeographic Commentary: The
genus PDesaminoceins was first described as Sphger-
opfrhalany by Spandl {1923) and placed in taxonomic cat-
eL0ry Inverty sedis by Barnarnd {19694), Two funther species
were describel, hath [rom Madagascar, by Ledoyer {1979,
1982). The genus is nrastowly Inde-Pagific, not vet khown
fromn Japan and ihe Noerth Pacific region. but might he ant-
cipated at the northern limit of coralling substrata.
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FI1G. 26. Dexaminoculus grobbeni (Spandl). Female (3.6 mm)  Male (3.9 mm)
Great Barrier Reef. (after Lowry, 1981),
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The genus was renamed and fully redescnbed by Lowry
g ¢it), based an wore complete matenal from the Great
Barrier Reef of Australia (Fig, 26), He hikencd it most
closely 10 the zenus Deraminedld Schellenberg (19283, On
questionable prounds, Barnard & Karamano (1991} placed
the genus within their realigned subfamily Prophliantinae.
However, as Lowry (Jog, ¢il,) and tshimare (1957) con-
cluded, the balance of character states of Dexvaminoculus ane
closer tothe true dexamning, Decomine, Paradexaming and
espectally Dexgming e (Figs. 2(ck 29). Particularty signifi-
cant is the form of the coxal plales, pleon carination. and the
sexually dimnorphic gnathopod 1. as well 48 mouthpart to-
phology. However, the extreme location of the eye is non
dexaminin, and e lack of subchelae on the peragopods s
non polycheriin, The aobors therefore propose the new
subfamily Dexaminoculinae 10 tacilitale recogaition of i
distinctive, major, taxgnomic differences.

Prophliantinae Nicholls
(see Fig. 20dy)

Prophliantidae: Nicholls, 1939: 312.—Barnard, 1%69a:422,
—Bousfield, 1982: 278 —Ishimary, 1994; 43
Dizarminidae (part): Barnard, 1970a: 163.—Bel|an-Sanding.
1982 212,

Dexaminidae (Prophliantinag) Barmard, 19700 161 —
Ishimaru, 1957: 1413 —Barnard & Karaman, 1991: 273,

Type genus: Prophlios Nicholls, 1939: 312,

Genera: Guernea Chevreox, 1887 302 (=Privassis,
=Dexamonica), Haustoriapsis Scheltenberg, 1938:12,

Diagnosis: Body small, short, broad, surfece offen
withrugoze integument. Peraeon with 1ow mid-dorsal caring
ipart or all), bt no dorsal processes. Urosome segment |
may be fsed with fused segments 2 & 3. Rosmnon very short,
Anterior head lobe mainly rounded, Eyes pigmented. me-
diom. Anteona 1 (female} shorl, pedoncular segment 2
shorler than 1. Accessory flagellum minute or lTacking.
Anteana 2 (femate) short; doonale, peduncle shoo, segment
4 broad, flagellum elongate,

Mouthparts modified. Lower lip, inoer [obes distinct.
Mandible; molar variously reduced or modificd; spine row
facking, Maxilla 1. palp (2} segmented; ouler plate with
7-9 apical spines. Maxilla 2, plates modified, reduced.
Maxilliped, outer plate large. inmer plale small, palp short-
ened.

Caxae |-4 slencler, decp; coxy 1 shonest. Cosa 5 very
large, Gnathopods slender, weakly subchelate; carpus usu-
ally longer than propod; pahnar marging small, distinet..
Goathopod 1. propod not sexually dimorphic,

Peraeopads 3 & 4 simple, not subchelale, segment 3 ool
strongly shonened. Peracopods 3-7 shorl, peoerally dissimi-

AMPHIPACIFICA VO MO 3 OCTOBER 15 1994

lar in (oo but lcle in size (peracopod 7 shortest); bases
vanously broadencd, uolike; segment 5 little shorened,
often broadened; dactyls simple, shor to medium.

Pleopods small. peduncle broadened, tami shorl.
Uropels | & 2 short vami usually unequoal in length. Uropod
3 shart, margins spinose {weakly setose in male).

Telsan lebes medivm, separated neatly to base, not
diverging, apices truncate, spinose,

Coxal gills simple. not stongly pleated or lobate, on
peraeopeds 2-6 only, Brood plates small, linear, with apical
selae.

Tuxonomic Cammentary: The authors concur with the
degision of Barnard { 1970a,) followed by Hirayama (1934,
19%6), to transfer Guernea from family Dexaminidaz to the
Prophliantinge.  Closter anafyzis (p. 56, Fig. 29) further
confimms its relatively close morphological simifanty o
Prophtias and Hausioriopsis, Guerrea 15 a complex of
diverse species groupings, some of which bave been given
formal genenic andfor subgeneric status Pringssus inthe N
Pacific region and Guernea  elsewhere), However. the
authors also agres with the decision of Bellan-Santini (1983)
amil Tshimaru { 19871 1o resubmerge the names Pringssus and
Pexamonica inthe synonomy of Guernea Chevereux, 1887,

Barnard and Karaman (1991, lpg, gLy reduced the
Prophliantidae to subfamily status within the Dexaminidae.
Thisdecision is supported by the present analysis{p. 56}, As
noted by Tshimaru ( 1987}, those two authors atso relegated
the eenus Dexaminocuing 1o the Prophliantinge oo dubious
gronnds, and as noled here, without suitable concordance
with their own subfamily diagnoses.  The coral-dwelling
Drexoutinocidus is here considered distinctive at subfamily
level (ahove), In balance, it phylatic affinities are closesilo
the primitive, nestiing Dexamininae, and rather remote from
the Tossorially specialized and apomorphic Prophliantiftiac,

fruernen Chevieux

(rieernea Chevreux, 1887h: 302 —Sicbbing, 1906: 521
(part),—Bamard, 1970a: 11, figs—Hirayama, 1985: 395 —
Bellgn-Santini, 1982 225 —Ishimaro, 1987; 1395.—
Lshimaru, 1994; 43,

Chuernea {Guernea) 1. L. Barmard, 19708 169, —Hirayama,
1985: | —Hirayama, 1986 385 —Bamard & Kamamzn, 1991:
274,

Fringstus Hansen, 1838: §2.

Cuernea{Prirassust 1, L, Bamard 197a: 169 —Hirayama,
19%83: B.—Hirayama, 1986a; 493 —Bamard & Karaman,
1991; 275,

Drexgmeonica 1L, Bamard, Y938 130, pls, 26-27.—Bamard,
19a%; 203,

Type Species: Heflerin eoalita Norman, 1864,
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Species: About 24 deseribed species and subspecics
world-wide (Barnard & Karaman, 1991, updatzed), The
following 11 species are recorded from the Nosth Pacific
region: (. ezoensiy  Ishimaru, 1987, G. loagidactvia
Hirayama, 1986a; G. mackie! Himyama, 1986a; G, mag-
rapidlostoma Hirgyams, 1985, G, minor IsHimarn 1987; 0
auflisping Hirayama, 1885: G, quadrispinosa Stephensen,
1944; G. rectocephalus Hiravama, 1983 G, reduncans 1. L.
Barnard, 1958, G. sombar Hirayama, 1986a: (. werelamina
Hirayama, 1985; O rondfokaensis Hitavama, 19585,

Diagnosis: Postertor peraeon and all pleon segments
weakly carinated and/or posteriorly mucronate. Urosomite
| separale, with mud-dorsal keel or hump (both sexesy,
Urosommites 2 & 3 coalesced. variously with small dorsal
spincs,  Rostrum very short; anterior head lobe shamply
rounded. Eyes medium, rounded, weakly faceted. Antennae
(female) short. Antenna 1, Qagellum 4-8 sepmented; acces-
sary fagellum minute or lacking.

Lower hip large, avler lobes with prominent shoulder
cones. Mandibolar molar varionsly trituraiive, often com-
plexly divided: lefi Tacinia 4(3) dentate.  Magilla 1, palp
LiZ)-segmented, ovler plate with 7-9 apical spioes, inner
plate Of -setose. Maxilla 2, inner plate small, 2-5 setose.
Maxilliped, inner plate very short, apex with 2-5 long setae;
outer plate large, palp $-segmented, daciyl short.

Coxae 1-4 medium, narrow, strongly overlapping,
rounded below, Coxa § verv larpe, deep. postero-lobale,
Cmathapods | slightly smaller than 2, basis with disting
proximal “haccal Dend™; carpus relatively short and deep,
little Tomger than propad; palm distincL

Peragopods 3 & 4, segment 5 shoner than 4 & 6,
postertor margin spinose; daciyls mediom. Perazopods 5-6
subsumlar in form and length; segment 3 not shortened
dactyls various, vsually reversed,  Peraeopod 7, basis very
bread: segments 4 & 5 broadened {not greatly, and/or
asvinmetrically, as 10 s riopsis), IMArgins sieomg |y setose;
dactyl shor.

Pleon plates 1-3, hind comers rownded, or squarcd
Uropods 1 & 2, vuter ranus the longer {usually), apices with
long apical spine. Uropod 3, rani short, subequal, inner
margins spinose (sewse inmale). Teleon lobes mediom, not
diverging, outer inargin and apex varinasly armed with setae
and/or spincs,

Distribution: Mainly tropical and wanm-tem peraie
(Tncto-Pacific and tethvan} coastal shallows; fossorial in fine
sediments.  Of the 24 specics and subspecies described 1o
date world-wide, 12 (one-half) have been recorded from the
Moth Pacific region, but only one of these from the North
American Pacific coasl.

Taxonomic Commentary: In balance of tharacler states.
Cuerneq appears more closely related tothe type e ous Pro-
philias than to the more highly specialized genus Hawsr-
ariopsis. Tvdiffers from Proglifias, however, ioits steonger
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pnathopods, unexpanded segment 4 of peraeopod 5, and is
dorsally carinated, unfosed urosome segment 1.

Guerneg redumcany (). L. Barnard}
{Fig. 27}

Dexarionica reduncans 1, L, Barpard, 1958; 130, pls, 26,
X7 —Stande, 1987: 382

Crparnea (Pringssus) reduncans Barnard, 19704 173, figs,
|-3—Bamard & Karaman, 199]: 275,

Criernea reduncans Austing 19535: 604,

Malerial Examined:

BEITISH COLUMBIA: Queen Charloite Islands, ELB
Sins. 1957: Hda mouth of Yakoun Bay, Tuly [9 - 1 female
with juvenilesk Wl 1. Head of Gudasd Bay, Graham [ July 28
= | finm.

Vancouver L. ELE Sin, B27, Dxudger Channel, SW end
Diuna T, July 8, 1976 - 1 male, ¥ female ov, O McCauley.
Pr, Victorig, B, C., G, W. O"Connelt Stns., Aug. 28, 1976:
WIOB - | male; WIS6B - 1 male , 3 (emales {ov) (fig'd,
specimens). Off Victoria, O Low coll, Aug., 1981 - 3malcs,
5 femnales, 10 imm,

Diagnosis: Female ov, {24 mm); male (2.5 mm),
Peracon segments 6 & 7, and pleon segment 1-3 with low
mid-dorsal ridge, slightly acuic behind,  Urpsomite 2 with
recurved mid-dorsal carng, Fosed nrosomites 2 & 3 some-
whal tenped mid-dorsally, with 2-4 small spines. Eye
medium, subovate, about 25-facered, Antenna 1, flagellum
S-segmenied; pedimenlar sepments 1-3 (male), anterior
marging minotely crenulated; segiment 1 deep, postenor
margindistally with clusiers of longish brush selae, Antenng
2, fagellum 3-segmented; flagellom (male) eloneae {204+
segments), peduncolar segments 4 & 5 enlarged, gnterior
marzin of 4 with closters of short brush setae.

Mandible, grinding surface of molar modified but en-
tire, distal plumose seta short; lefl Jacinia 4-dentate. Maxilla
1, cuter plate with 7 apical spines; palp -segmented, apex
wilh 2 setae. Maxilla 2. inner plate narrow, with 5 marginal
setae, Maxilliped, inner plate with 3 long apical setae; palp
segment 3 and shor daciy] exceeding tall outer plate.

Coxae -4, lower marging finely crenulate and weakly
sefose. Coxa 3, anterior lobe small rounded, bind loke very
large, deeply rounded,  Gnathopod 1, carpos and propod
refatively short. deep, subegual in length; propod widening
distally Wy convex palm, with 2-4 postero-distal spines.
Grathopod 2 slightly larger than gnathopod 15 carpus and
propad slightly more slender and elongaie; pabn of propod
with 3 postero-istal spines.

Peracopads 3 & 4, segment 5 distinetly shorter than 4 &
3, hind margin with 3 stout spines increasing distally; dactyls
medium. Peraeopods 5 & 6, segments 5, 6, and dactyls re-
versed; basis of perieopod 3, bind lebe not strongly prod-
uced below; sepinent 4 normally breadened. Peraeopod 6,
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FIG. 27. Guernea reduncans (Barnard). Off Clover Pt., B. C. Fem. (2.3 mm) Male (2.0 mm)
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basis narrowing distally, hind margin nearly sraight, not
markedly concave. Peracopod 7, segments 4 & 5 pot
exceptionally broadened, length of each greater than widih:
dactyl slender, mediom.

Pleon plates 2 & 3, hind comers squarish or rumded,
terwer margins weakly seiose. Uropod 1, tips of ramiexceed-
ing wropod 2 but not uropod 3 peduncle with 34 proximal
oneter facial serac, Uropod 2, outer samus (he longer, apical
spine about 273 its length, Uropod 3, ami about 304 longer
than peduncle, margins with a few stout spines; in male,
inner margin or both mmi are plumose-sciose,

Telson not longer thah wide. lobes fused basally.
subimarginally with penicillate selae, apices each wilh single
spine,

Distribution: Soothern British Columbia, Washington
and Oregon., o southern Califomia, subtidally 1o aboat 106
m. in depth, i fine sand aod muoddy sand. The present
records are the first authentically froan British Columbiy,

Taxoenomic Commentary, The species apparcntly
varies somewhat throughout its range. Material fronn Cali-
forma, ilosirated by Barnard (19704, [oc. cil), exhihits
distinct, posteriorly mucranate. peraconal and plecnal
carinations, and mare elevaied dorsal Woath on uregomite 1.
Lrosomites 2 & 3 bear 6 (vs. 2-4) dorsal spines, and apical
spines of the uropod rami are longer,  Tn southerm marerial,
the eye of the female is smaller. the flapellnm of antenna | is
G- (vs. 5-) sepmented, the postenion spines of segment 5 of
pergeopods 3 & 4 are longer, the posterior lobe of the basis
of peragopnd 5 is deeper and, in peracopad 7, segment 3 is
shorler and broadar, Maorcover, in maxilla 1 of Californian
material, the palp has a weak sowre dividing it iRk tag
segments, the ouler plate bears § apical spines, and the inngr
plate & single apical seta.  In males, the eye of aorthem
material is targer with more nomerows emmatidi,

Guernea recduncars appears more clossly similar o G,
confita and G. nordenskioldi of the North Adantic repion
than to species of e western Pacilic desceribed and Figured
by Hiraguma {19835, 1986a) and Ishimaru (1957 isee be-
low ),

WESTERN N, PACIFIC SI'ECIES OF GUERNEA

To date eleven species of Guerneq have been recrded
and/or newly described from Astatic North Pacific loecalitics,
a5 fnllows:

I, Sea of Japan Sea. Russian Coasi.
1. Guernea  species {identificd as G, nordenskiofdi by
Bulychevs, 1935),
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I1. Coast of Hokkaido (material of shimar, 19871

2. Crieerred exmersis (males, females) - Osnchi, Nowuks
peninsula.

3.0 minor (males, frmales) - Shirghama,

[T. Wesl Kyushu coast, Japan imaterial of Hirayama, 1983}

d. Guernea magnaphifostoma {nales, females) - Ariake
Sea,

5. Gowerelaing {fenale) - Shijiki Bay.

6. G. ramickoensis (fenales, males) - Tomioks Bay.

7. G nufligping (male, immatures) - Tomioka Bay.

8. 05 rectocephala (fernales) - Tomioka Bay,

1L China Sea Coast (material of Stephensan, 19445,
0. Guernea quadrispinosa {inale) - Liao-tung peninsula,

IV, Hong Kong (material of Hirgvama, 19869,
WY, G wernea sombari (mals, female),

L. & fongidacryta (male).

12, 3, mackiel (males, females),

Taxonomic Commentary: The above species (fom he
Japan and China Seas exhibit 4 considersble range of mor-
phologival diversity, However, a reasonably close perssal
of illustrated characterstates did notreveal well-defined sub-
groups but rather a series of morphological specializations
that presumably adapt cach species for a partiicular niche and
life style. The species ranpe phyletically from the refatively
primitive O eroensis, i which mosl character states are
plesiomorphic, w thehighly specialized minute species, &
mnar, incwhich most charagier stales are apomorphic. None
closely resembles the type species. . coalitg (Morman)
froan the Norlh Adlantic region, bul differs especially in the
fomm of the gnathopods, and in the =hape of the rid-dorsal
process of urosome | Bamard (197037 has previously
commiented on differences between the material of Bulycheva
£1955) from the Japan Sea {Mo. 1, above), and his material
ol & nordenskioldi from Norh Atlantic coastal regions, and
of G reduncansmns from California, The last twa species
were both fully illusiratzl in his extensive gerneric revision
{Barmard, 1970a),

A keytoNorth Pacific species isbevond the scope of (his
siedy.  However. (& redieicans was found to differ from
species Wos. 2, 6. and [0 in which the outer plate of maxilla
I has @ apical spines; from Nos. 3, 5,7, &, and 1210 which the
outer ramus of uropod 3 lacks plumose swimming setag in
the male; and from Na. 9 in which the apical spines of (he
rami of wropods 1 & 2 are extremely fong. & reduncans
differs perhaps least from Nos. 4 & 11 {above) bot both the
latier spevies have relatively slender pnathopods, and telson
lobes that are marginally and/or apically sewse. Hopefully,
thiz study mav Slimt}]l_a[f: athorgughrevision o this challeng-
ing asscmblage of western Pucific prophliantids.
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F1G. 28. Prehensile Peraeopods in Dexaminoidea
{modified partly from Vader, 1983)

A. Nortetrogis fatearns B, Delkarlye epamalla C. Tritacta gibbosa D. Polychera abiusa

Discussion and Conclusions.

This study treats the systermulics and distributional
ecology of some 12 species of dexaminoidean amphipad
crustaceans occurring in North American Pacific coasial
marine witers. frorn (e Bering Sea o Northern California.
This Mfuoa is small and relatively ranor in contrast o several
large and diverse regional gammaridedan soperfamilies pre-
viously treated (e.g. Gammaroidea (Bouwsheld, 1979);
Ampeliscoidea (Dickinson, 1952, 1983} Corophicidea
{Conlan, 1983% Phoxocephaloides {(Jarett & Bousficld
1964, and uthers of this serics now in preparation (2.
Talitroidia, Eusiroiden. Hadziodes (Boostield Staude, 19947,
Moreaver, regional dexamincideans include onby abowt 7%
of the =200 species described to date, world-wide,  How-
ever, this small fauna is remarkable incomaining: (1) large
compiment 0f the single inost primitive subgroup. the sub-
family Alylinac; {2} sigoifican representation from the most
advanced subfamily, the Polycheriinae: (3 only one species
{ronm the other six phyletically intermediate subfamily groups,
Thus, in combination with counterpar! dexamanoidean groups
from the Asiatic Nonh Pacific coastal marine region, this
modest North Aanericin assemblage makes up o @xonmnc
and phylelic qualily whal it lacks in species numbers, and
thereby provides abasis for review and reclassification of the
entire world Touna not previously realized.

Natural relationships among specics and generic groapk
are here tested more critically by means of amodification of
the phenetic UPGAA {cluster analvsis) system of Sneath
and Sokal (1973} The modified but relatively unsophisti-
cated system employs an overall crilerion of phyletic simi-
larity termed the Plesio-Apondorphic (P-A ) Index i which
low numbers siznify phyletically primitive, and high num-
bers advanced. taxonomic groups,  The system has been
utilized effectively in similar studies by Conlan (1983},
Stande (1986} and Jarrett and Bousfield {1994). Within the
superfamily Dexaminoidea, analysis of gencric sunilarilies
is hased on 21 characters and correspouding 42 chasacler
states given in Table 1{p. 575 The lepechinedlids are bere
epresented pragmatically by one genns, Lepecfanella, mainly
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hecanse it comains inore than 900 of the species, and the
three ather described genera do not show differences {from
it} in the character stales utilized m thrs analvsis,

The resulting phenogrum (Fig, 20) “clusters oo™ 1wo
main subgroupings al loss than 50% similarity, viz, 4 primi-
tive, thin-tudied, wiyhid family group (with P A indices of
S-247 o e lell, and g relatvely advanced. broad-bodied,
dexaminid family group {(with P.- A tndices of 15-29) on the
richl. The atylids are especially prunitive in relaiging &
numberof presomed ancesiral features (o.g, Bousficld, 1983)
suchas basic body carination, peracopods, pleopods, mouth-
parts, and pleated gill stmctore, whereas the dexaminoideans
e more sirongly o reductiion or 1oss of body carination,
mouthpart armature, and modification of (ke peracopods
wwards “prehensifity” on the one band (Fig.28, above) or
fossorial life style an the other (Fig. 2 {d}, p. 71

Within the Atylidae, four subgroups “cluster oul’” with
paired characler stae sioilarities between 60 and 75%, that
are here recognized at subfamily level These include the
very primifive large-bodied Atvlinae (P-A. Index of 9) on
the one hand, and (he advanced, simall-bodied Anatylinae
i(P.- A Todex of 22-24) an the other.  The other two gronps,
Nototropiinge and Lepechinellinae, intermediate in body
size and phylec positioning (P, A, indices of 16-19), trend
to & more free-living, epibenthic aod pelagic Tife sivle, with
girong deep-water and abyssal components.  The biogeo-
praphical significance of these phyletic relationships is noted
below (p. 6{1},

Within fpmily Dexaminidae, containing nearly twice
the number of genera. four subfamily grovpings are similirly
recognized.  These “cluster oul™ al slight [y higher lavels of
characler siate stmitarity (60-779%), Thesesubfamily group-
tgs inclode the relatively primitive Dexamininge contain-
ing six relatively similar geocra (P AL indices of 15-243 on
the left, and the sdvanced, highly specialized and conunensal
pair of generg comprising the Polycheriinae (P. &, indices of
2739 on the mghl,  The two phyletically intermediate
subgroups (P, A, Tndices of 182213 encompass two sub-
families ot widely dilfering marphologies and @ife styles,
viz, themonotypic. coral-dwelling Dexaminoculinae. on Lhe
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TABLE I. GENERA OF DEXAMINOIDEA: CHARACTERS AND CHARACTER STATES

10, Maxilliped palp
L1. Coxal plates 1-4
12, Coxal plate §

13, Gnathopods 1 & 2,

propod & carpus
14, Peragopods 3 & 4

15, Peracopods 3 & 4, |
tength of segment 5

16. Peraeopods 5-7,
width basis

17, Peracopods 53-7,
similarity

1&. Pleon, dorso-laterat
armature

19, Urosome 5 & 6,

dorso-lateral “wings”

240, Uropod 3. rami

21, Telson lobes

d-sepmenicd
smallest anteriory
shallow
elongate
sinplidactylate.
= segment 4
broad, suborbicular
similar in size and.
lormn
tonnthed
present
lanceolate; marging

plumose-setose
separate, coOnverging

< segmnenl 4

unlike in size

or form

vk

CHARALCTER CIIVARi,:!u(}’Er’]:'.H STATE VALUE
Plesiomorphic Intermediate ol Apomorphic
) [ 2

1. Rostrum long trieedliin shor

2. Body form very slender short and stout

3, Thorax, dorswm spinose nol spinose
4. Accessory Magellum | -segmenied minute lacking

5. Sexual dimorphism of SHOIE wedk ur none

dantennae, gnathopds

6. Mandihular palp present, strong wizak lacking

7. Mandibular molar larpe, tritarative non-triturative

8. Lower lip, inner Iobes acking weak well developed

9. Maxilla 1. palp Z2-segmenied L-segmented

3-segmented
deepest anferiorly
deep (about = 4)
short & deep
subchelale
<< sepment 4
oW
unlike in size
and fortn
smaooth
for nearfy so}
lacking
| mear: marging

SpINOSE
basally {used

vne hand, and a complex of three small hodicd, fossorial
reniera within the Prophlisntinge on the other.  The Dex-
arninoeulinae and Polycheriinae are linked naturally 1o the
Dexamimnac by greater overall character state similarity of
the perazopods and most other bedy appendages, including
similar sexuial dimorphism of the propod of gnathopod 1,
appareily unigque to this family within all gammaridean
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amphipod superfamilies (Fig. 2, p. 7). Close comparison of
individual characier states sugpests that the Prophliantinae
differ from the Dexamininae somewhat imore strongly than
semi-phyletic numerical tasonomic methodelogy actually
reveals, This methodology may be arguably more suscep-
tible e howmoplasios orconvergent similarities than cladistic
analytical methodology A broader ¢ladistic analysis, not
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FIG. 29. DEXAMINOIDEA: PHENOGRAM OF GENERA,
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aftempled in this regional study. may show greater phyletic
significance to the differences, especially tn gnathopod
struciure, and perhaps justify restoration of the Prophlianting
Lo farnily level of recognition.

Within the ooy pic zenus Anfus (subfamily Atylinag).
an mnphi-North Pacific near-ital assemblage of 10 species
may be phenclically analyzed, based on 20 characters and
characterstates outlinedin Table 1. Theresuliing phenngram
{Fig. 30, p. 600 encompasses two nok very closcly similar
subgroops, a primilive large badied carinaties-fevidernsus
assemblage (P A, Indices of 1)-21) on the fefi, and a more
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gilvanced, generally smaller bodied collingi-rridens assetmn-
blage (P. A. indices of 20-33) on the right. The most
primitive meambers of the carinatus subgroup, A. carindfis
and arfussowd, appear not far removed in basic morphology
fromm large regionally oocwring cammaraidean amphipods
{e.e. various Anisogammaridae, and the Gammaruy sefosus
-wilkiezkii complex witkin family Gammaridae: see
Bousticld, 1979y, Within the A, fevidersus suboomplex.
including A ekmanr and A, bruggeni | some reduction of
mouthparts {e.g, mandibular palp) and specialization of
body appendages (ep. pectinale setation of gnathopod
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TABLE II. SPECIES OF ATYLL

'8: CHARACTERS AND CHARACTER STATES.

CHARACTER CHARACTER STATE VALUE
Plesiomorphic Entermediaie A pomorphic
1] 1 2
1. Body form very slender short and stout
2. Thorax, dorsurm spinose RoL Spinose
3. Accessory fagellum 1-segpmented, mmnute lacking
4, Sexnpal dioorphisig of Srong wiak or nome
antennae, ginathopds i
5. Mandibular palp present, strong weak lacking '
I
6. Mandibular imolar larae, rituradive T LRl
7. Lower lip, mner Iobes lacking weak well developed
& Maxilla 1, palp 2-zegmented i-sepimnented
9, Maxilliped palp d-gemmented 3-segmented
L), Coxal plates 1-4 sripdlest anteriorly deepest anteriorly
FL. Coxal plate 5 shallow, deep (about = 4),
12, Goathopods | & 2, elongate short & deep
propod & carpus |
13. Peracopods 3 & 4 simplidactylate, subchelate ‘
14, Peracopods 3 & 4, = segment 4 < scoment 4 << zegment 4 i
length of segment 5 |
15, Peracopods 5-7, broad, suborbicelar AR oW
width basis
16. Peraeopods 5-7, similar in size and. unlike in size unlike in size
similarity [ or torm and [orin
17, Pleon, dorso-lateral toathed smoolh
armature (or nearly so)
18, Urosoine § & 6, [TESEnt weik lacking
dorso-lateral “wings”
19, Uropid 2, rami lanceolate; marging lingar; marging
plumase-sekose spinuse
20, Telson iobes SEpArats, Conyerg- basally Tused,
ing or straight. spreading

propods) is evident (Fig. 7). Within the collingi groop. the
inore advanced rricens subgroup exhibits weakest body car-
inalion, and most strongly modified perasopods in which
character states trend, prabably conversently, wilh Compa-
rable features of the Nototroptinae (Fig, 1(b)).

The Noith Pacific species of the bighly specialized
enus Polychieria (dexaminid subfamily Polycheninae b may
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also be analyzed numerically on the basis of 20 characters
and commesponding character states outlined in Table TIT (p.
617, Character states of the . anrarefica complex of species
of souubiern oceans is included here for broader perspective
on morphological refationships within the genus. The re-
sulting phenogram (Fig. 31, p. 627 “clusters out'” (%0 major
subgroups, a primitive faponica subgrouping of three west-
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FIG. 30. PHENOGRAM OF SPECIES OF ATYLUS
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ern Pacific species (P. AL indices of 8-19) on the left, and a
highly advanced osbomi subgroup (P. AL Indices of 26-28)
on the left.  The oshormi subgroup exhibits siznificantly
areater reduction of meuihparts and specialization of coxal
plates, peraeopods, and uropods, differences perhaps related
to differing life sivles i association with differing host
GrTANIsTOS,

Although the combined North Pacific and Pofvclieria
anrarctica assemblages. in 101, represcat oaly aboul one-
third of the world-wide fauna, some tentative inferences may
e drawn. The Nerth Americanand Asiatic subgroops differ
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very significanty from each other, clustering al tess than
506 similarity, and perhaps meriting separate generic
feertainly sobgeneric] reccznition of the North Amcrican
assemblage.  Such would scem [urther justified by the fact
that the grrarerica subzroup, closer to the generic type £
tenuipes Haswell from southern oceans, clusters much more
closely with the Asiatic than with the North Amencan
Pacific osborri zroup . Hopefully, this limited study will
poant the way [0 a more broadly bascd solution 1o phylctic
relationships and fonnal classification within subfamily
Polycheriinae.
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TABLE I1I. SPECIES OF POLYCHERIA: CHARACTERS AND CHARACTER STATES

CHARACTER CHARACTER STATE YALUE
Plesiomorphle Intermediate Apomorphic
0 ’ 1 2
I. Antenna [, segment 3 = ftagellar segm’t =flag. sepin’t < flag. segm’t
length
2, Mandible; number of 4 3 1-2
blades in spine row
3. Maxilia 1, mmnber of £ 7
outer plale spines
4, Maxilla |, length exceeding outer = outer plae shorter than
of palp plice outer plate
5. Maxilla 2, inner plate. tnany (=10) 3 -2
Mo, marginal setae
6. Maxilliped. length of exceeding outer = qlter phate shorter than
palp N plate ouker plite
7. Coxae 1 & 2, lower rounded - squarcd front acuts
margin
8. Coxa 3, lower tront rounded process small pricess large
COmer
9. Gpathopod 1, palm of long mediutit short
propod ,
10, Gnathopod 2. palm of long medium shiwt
propod _
11, Peracopods 3 & 4, = seum’l b = semm'L 6 < sepm't 6
length of segm’( 5
12, Peraeopuds 5-7 > sepm't & = Segmto < segm'l 6
length of scgm’ 5
13. Peracopod 7, widlh broadened sl hroad sublinear
of basis (seem't 2}
14, Peraeopods 5-7, =HEEMLG =sggm'th < REomL G
__length of serm’t 5 _
153, Urosomite 2 & 3 AUIMETOUS 4 0-2
Number dorsal spines
16. Uropod 1. peduncular lacking fow SUOME TOW

outer margingl selge

7. Uropod 2, length of
IONEer Tamus

138, Uropod 3, length of
rami (female)

19, Telson lobas, basal
fusion

203, Telson lobes, number
of lateral spines

= QUIET ramus
subcgual
listle (176}

many 7-8

= CHITET TRIMUS
slighily unegual
intermediate

interined, (-6}

< OUIET FRIeS
markedly unegquat
wuch { 1/3-144)

few {(0-3

Biogcagraphic Cunsiderﬂﬁﬁné

The limited coccurrence of Dexamincidean amphipods
in the North Pacific region aflows for few hroad conclusions
concerning regional hiogeography of the group. However,
the regional and world-wide distributional record of compo-
nent families and subfamilics, including the more diverse
western Norh Pacific dexaminotdean launa, isinore helpiol
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(spe Table 1V, p. 621, Less than 200 world species are
eiteompassed by 22 senera and 8 subfamilies {colums 1, 2),
The low specics/senus ratio provides a relatively high index
of morhalogicu] diversity within the superfamily and, by
inference, arelatively ling orancient evolutionary history of
Lthe group as a whole.

Within family Atylidae, 3 subfamilies are mainly uo-
ral and sublitioral |column 75, whereas the Lepechinellinae
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tcontaining nearly half the known atylad spocies) s abyssal,
mainly in Indo-Pacific and Atlantic regions, The L species
of subfamily Atvlinag {Aryhus) are endemic o the Norh
Pacific region, with a sinple outlicr in the Atlantic and one
possibly in the Antarctic, By contrast. the 20 species of
Mototropiinas are mainly Indo-Pacific and Atlantic, with
few outliers reaching the westem Pacific. The hitlle knowii
subfamily Anatylinae is also mainly Indo-Pacific, wilth 2
species reaching the Sea of Japan bul none aitain the North
American Pacific coast,
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Within the more diverse and species-rich family
Dexaminidae, all four sublamilies are primarily Indo-Pa-
cific, and the few described species wilhin subfainily
Brexaminocalinae are endemic there, A few members of the
primifive subfamily Dexamininag penetrate into emperate
waters af the Narth Atlantic and southern Japan (Kyushu}.
Subtamily Prophiiantinag is also Indo-Pacific and southerm,
bul with stronger representation in the North Atlantic and
western Pacific regions, By vontrast, the phyletically most
advanced sublamily, Palycheriinae, peneirates fairly strongly
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TABLE IV, GEOGRAPHICAL DISTRIBUTION OF DEXAMINOIDEA#*

TAXON DIVERSITY DISTRIBUTION I]EPI'H
NO. N NORTH PACTFIC; N ATL. | INDHO- Z0ONE~
GEN. SPP. | ASIATIC N AMER. | PACITIC
ATYLINAE 1 11 X X X x? L-5L
NOTOTROIIINAE 2 ~20 X a X X LiA}
LEPECH."INAFE 4 ~3 X x? X X A
ANATYLINAFK 2 4 X 0 & X L
DEXAMININAE 7 ~55 X 0 X X L-SL
DEXAMINOC'INAE 1 i ] 0 0 X L
POLYCHERIINAE 2 ~24 X X X X L-SE
PROPHLIANTINAE 3 ~41) X X X X L-5E.
Tatals 22 ~191)

AMPELISCOIDEA 4 ~230 X X X b L-A

* Data npdated from Barnerd & Karaman (1991),

‘LEGEND: L - Littoral; 51, - Sublittoral; A - Abyssal. X - common; x - specles Tew; 1 - absent,

northwards along both Asigtic and North American Pacific
coasts, with its most primitve members (within genus
Tritaeta) confined w0 the Mediterranean and eastern Morth
Atlantic regions.

Wil respect W local distribution, the Narth American
Facific coastal marine fauna here consisis of § atvling, 3
polycheriins, and one prophliantin, - Three species of
lepechinellins occur at abyssal depths off the eastern Pacific
comlinentil slope, from Central America north o Baja and
southernCaliforniabut, to date. none has been tecorded Irom
off Oregon or points northward (Barnard, 1973; Barnard &
Karaman, 19913, As noted previously in this text, of the 8
regional species of Anvfuys, three species within the more
primitive carinarus-levidensus subgroup (i.e., 4. caringrus,
A atfassovi, and A, bruggeni) do nof extend south of the
Bering Sea, and only A. levidensus reaches Califomiz.
Within the advanced cofiingi-rridens subgroup, all four
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species occur in the central region of British Columhbia,
However, A, tridens and A, georgianus donot extend north
to the Bering Sea. buroccur southward to central Califomia
OF seven atylin species recorded from coastal western Pa-
cific waters, A, ekmani, A rvlnd, and A, oceldentaliss
tadvanced momhalogical counterparts of A, levidensus, A
tridens, and A, coliingit also extend furthest southwards.
The mre seutherly ocowmence, in North American Pacific
waters, of phyletically advanced members of major laxo-
nommic units has been noted previously within subfamilies of
the Fhoxocephaloiden, especially subfamily Metharpiniinag
(Jarrett and Boustield, 1994) and sublamily Pleustinae with-
iv the Lewcothoides {Bousfield & Hendrycks, 1984). The
evolutiongry significance of this phencmencn is yet incon-
clusive, but possibly reflects the overall depressant efieol of
loww temperstures on rates of evelution, atl other factors
being cqual (Ekman, [953),
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The distribution of ampeliscoidean amphipads, consid-
ered 1o be close but more highly advanced and specialized
phyleiic counterparts of dexaminoideans, stands in marked
contrast { Table 1Y), Through modilicalions of peracopods
3.7, ampeliscoideans are able o construct and Tive (in the
“upside down™ fashion of poalycheriins) within proteciive
werlical wbes of their own congtruction. They thereby ex-
ploiL. i vast numbers, the rich trvptonic and deposit [
respources on and above sedunentary  substrata.
Mnpeliscoideans occur abundantly along a1l marine coast-
lines, incloding whe arctic and antarctic, but relatvely few
have penetrated the deep sea (Table IV, columns 3-6).
However, relative tothe dexamineideans, the larger number
of described species (cofumn 2) 14 encompassed by only 4
sepera and one sublamily (column 1), three-fourths in the
easentially littoral-sublittoral genus Ampefisca, This high
speciesfgenus ratio inplics a refatively low index of morph-
oloeical diversity and 4 relatively recent evolutionary his-
tory. This differcnee would suggest that the Dexaminoides
is, pataechistoncally, an okder superfamily group than the
Ampeliscoidea, The mostprimitive members {e.g, alAy i)
nowy exist in phyletcally relict or semi-relict fashion, stll
ocenpying marine "nestling " oiches that gummareideans and
other more ewrytopic and more successiul ecological coun-
terparts have apparently ot vet penetrated.
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LEGENDFOR FIGURES

Al -antenna 1: A2 - antenna 2; ABD - abdomen:;
ACC FL - accessory flagellum; BR - branchia
(coxal gill): CX - coxa; EP -epimera (pleon plate);
GN - gnathopod; HD - head: JV - juvenile; LL -
lower lip; LFT - left; MD - mandible; MX -
maxilla: MXPD - maxilhped; PL - pleopod; PLP -
palp; RT - right; T - telson; UL - upper lip; U -
uropod; UROS - urosome; X - enlarged; O - mule;
O - female.
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